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1.0 SIGNED STATEMENTS AND CERTIFICATION 

1.1 § 170.225(a): Signature 

Signature: 

Name: Bradley J. Lampe, Senior Research Toxicologist, NSF International 
Date: November 9, 2018 

1.2 § 170.225(c)(l): Formal Notification 

IIDEA (Industrializadora Integral del Agave SA de CV), through its agent NSF International, 
hereby notifies the U.S. Food and Drug Administration that the identified agave inulin product 
described below is Generally Recognized As Safe (GRAS) in accordance with Section 201(s) of 
the Federal Food, Drug, and Cosmetic Act, under the intended conditions of use. This notification 
is submitted in accordance with 21 CFR § 170 Subpart E. 

1.3 § 170.225(c)(2): Name and Address of Notifying Organization and Agent 

Name and Address of Notifying Organization: 
IIDEA (Industrializadora Integral del Agave SA de CV) 
Av. Periferico Sur 7750, 
Tlaquepaque Jalisco, Mexico 
FDA registration number: 13439186334 

Name and Address of Agent for Notifying Organization: 
NSF International 
789 N. Dixboro Rd. 
Ann Arbor, MI 48105 

1.4 § 170.225(c)(3): Name of the Notified Substance 

The name of the substance that is the subject of this Generally Recognized as Safe (GRAS) 
determination is Inufib™, the trade name used by IIDEA, for the inulin-type fructans prepared 
from the pifias1 (stems, also known as cores, heads, or pines) of the agave plant, Agave tequilana 
Weber var. azul, commonly known as blue agave and weber' s blue agave. Inulin (synonym: 
inulina) or agave inulin (synonym: inulina de agave) are the common names of the fructans derived 
from the pifias of Agave tequilana Weber var. azul, commonly known as blue agave and Weber's 
blue agave, grown and processed in the occidental region of Mexico. Other common names 
include blue agave inulin, fructans from agave, and inulin tequilana Weber blue agave. 

1 Stems, also known as cores, hearts, or pines. 
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1.5 § 170.225(c)(4): Intended Conditions of Use 

Agave-derived fructans are intended for general addition to foods except infant formula and meat 
and poultry products (Table 1 ). It will be added to the same foods at per serving levels as identified 
in the GRAS Notification submission to the U.S. FDA (FDA) for chicory inulin (GRN 118 and 
2007 amendment) and fructooligosaccharide (GRN 44), which were determined to be GRAS 
without questions or objection by FDA (FDA, 2000b; FDA 2003). Inulin added to foods serves 
as a general purpose bulking agent, texturizing agent, or source of reduced energy carbohydrate 
for uses as a sugar replacer, fat-replacer and/or texture modifier. The amount used will not exceed 
the amount reasonably required to accomplish its intended technical effect. 

Table 1. Intended Food Use Categories and Use Levels of Inufib™ 

Food Category 

Maximum 
Use Level of 

Inufib™ 
(g per 100 g 

food) 
Baby foods: all types of baby foods and beverages, including ready-to-serve and dry 
baby foods (excluding infant formula) 

1 g/servinga 

Baked goods, lite cakes: fat free/reduced fat/sugar/calorie baked goods including cakes, 
brownies, and pastries 

5 

Baked goods, lite cookies: fat free/reduced fat/sugar/calorie cookies 8 
Bars: all types, including breakfast bars, granola bars, energy bars, and diet/meal 
replacement bars 

10 

Beverages, fermented milks: kefir, buttermilk, yogurt drinks 2 
Beverages, functional: meal replacement beverages and meal supplement beverages, 
including ready-to-drink beverages and dry beverage mixesb 

5 

Beverages, juices and juice drinks: fruit juices and drinks, including ades, cocktails, 
cider, nectar, and smoothies, vegetable juices, flavored waters, soy drinks, gelatin 
drinks, and lightly carbonated beverages, including ready-to-drink beverages and dry 
beverage mixesb (excluding citrus juices and hil!hly carbonated beverages) 

1.5 

Beverages, milk-based: dairy-based beverages, including ready-to-drink beverages and 
dry beverage mixesb 

1 

Biscuits. reduced fat: fat free/reduced fat biscuits 6 
Breads, conventional: conventional yeast breads, rolls, and buns 0.5 
Breads, specialty: specialty types such as breads reduced in calories or fat and/or 
containing added fiber or added calcium 

6 

Candy, hard dietetic 15 
Candv. soft dietetic 5 
Condiments: catsup and mustard 5 
Cream cheese, reduced fat: fat free/reduced fat cream cheese 5 
French frv coatings: coatings on French fries 1.7c 
Frozen dairy desserts, lite: fat free/reduced fat/sugar/calorie ice creams and dairy-based 
frozen desserts. including novelties and frozen yogurt 

8 

Icings/glazes, lite: fat free/reduced fat/sugar icings and glazes 5 
Jams and jellies, lite: reduced sugar calorie iams and jellies 2 
Mousse, reduced fat 3 
Pancake syrup, lite 2 

2 
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Food Category 

Maximum 
Use Level of 

Inufib™ 
(g per 100 g 

food) 
Pasta fillings: fillings used in pasta, such as tortellini, ravioli and manicotti fillings 5 
Pasta, fresh: fresh pasta, such as spaghetti, fettuccini, linguini, tortellini, ravioli, or 
lasa!ffia ( excluding noodles) 

4 

Pasta, precooked macaroni 4 
Pizza crust 5 
Potatoes, mashed: prepared or in frozen meals (excluding dry mix types) 3 
Pretzels, soft 5 
Processed cheese, reduced fat: fat free/reduced fat processed cheese and cheese products 5 
Pudding mix: regular and reduced sugar/calorie pudding mix 7 
RTE breakfast cereals, all types of ready-to-eat (RTE) breakfast cereals 5 g/servinga 
Salad dressings, lite: fat free/reduced fat/calorie dressings, including mayonnaise, salad 
dressings and mayonnaise-type dressings 

5 

Sauces and gravies: entree, dipping and condiment sauces such as Alfredo, BBQ, 
cheese, clam, Hollandaise, pasta, pizza, soy, sweet & sour and white sauces, salsa, and 
gravies, including prepared sauces and dry sauce mixesa ( excluding tomato sauce and 
paste) 

2 

Snack chips, reduced fat: fat free/reduced fat snacks, including chips and extruded 
snacks 

3 

Snack crackers: savory snack, sandwich, and whole grain crackers ( excluding plain 
crackers such as saltines, matzo crackers or oyster crackers 

4 

Soups, dry 3 
Spreads. reduced fat: fat free/reduced fat margarines and margarine-like spreads 10 
Surimi, imitation crab, and reconstructed seafood 3 
Toppings, dessert: toppings used on desserts (excluding whipped toooings) 2 
Tortillas, reduced fat 3 
Vegetarian patties/crumbles 2 
Whipped toppings, lite: fat free/reduced fat/sugar non-dairy whipped cream toppings 6 
Yogurt, reduced fat: fat free/reduced fat refrigerator-type yogurts 3 
a Serving sizes correspond to Reference Amounts Customarily Consumed per Eating Occasion; 21 CFR 101.12 
hMaximum use levels correspond tog Inufib™ per 100 g prepared beverage or sauce 
cMaximum use level per 100 g coated French fry (as consumed) 
Note: unless otherwise indicated all food categories include both regular and lite versions of all food products 

Agave inulin is a prebiotic ingredient that belongs to a class of fibers known as fructans. Agave 
inulin is an organic dietary soluble fiber which is extracted from the A. tequilana Weber plant. A 
prebiotic is a non-digestible food ingredient that beneficially affects the body by selectively 
stimulating the growth and/or activity of one or a limited number of bacteria in the colon to 
improve body health. Agave inulin is not digested in the upper gastrointestinal tract, thereby 
contributing to reduced caloric intake. Consumption will not lead to a rise in serum glucose or 
simulate insulin secretion. In addition, agave inulin aids to increase calcium and magnesium 
absorption. Agave inulin has a neutral, sweet, clean flavor and is used to improve the mouth feel, 
stability and acceptability oflow fat foods. It can be used to fortify foods with fiber and to improve 
the flavor and sweetness of low calorie foods. Agave inulin also improves the texture of fat­
reduced foods. Agave inulin is highly soluble in cold water and can easily be incorporated into 

3 
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beverages, bakery products, and dairy products. Agave inulin has a unique ability to add textural 
properties to food. Inulin gels are very creamy and fat-like, and as such can be used as a bullcing 
agent and in fat reduction and fat replacement. Agave inulin also serves as a source of reduced 
energy carbohydrates for use as a sugar replacer. 

Roberfroid et al. (1998) describe the commercial use of inulin-type fructans and oligofructose in 
the U.S., Japan and Europe, where they are added to foods for their nutritional properties and 
dietary fiber content (typically 3-6 g per portion). As a macronutrient substitute, inulin is used to 
replace fat (0.25 g inulin replaces l g of fat) such that inulin concentrations are 2---6 g per portion. 
Likewise oligofructose is used as a sugar substitute mainly in dairy products and bakery products, 
at typically 2-6 g per portion (Coussement 1999)2. Fructans are also used as texturing agents, 
foam stabilizers, or for improved mouth feeling in miscellaneous food products (e.g., fermented 
dairy products; desserts such as jellies and ice creams; bakery products including biscuits, breads, 
and pastries; spreads; and infant formulas) (Roberfroid and Delzenne, 1998). In other applications, 
inuJin or oligofructose is added to allow a specific nutritional claim regarding the bifidogeoic 
activity {typically 3 - 8 g per portion). 

1.6 § 170.225( c)(5): Statutory Basis for GRAS Status 

!IDEA has determined that the intended use of Inufib™ is Generally Recognized As Safe (GRAS) 
through scientific procedures in accordance with in accordance with Section 20l{s) of the Federal 
Food, Drug, and Cosmetic Act. IIDEA's GRAS determination for the. intended uses of agave­
derived fructans is based on scientific procedures as set forth in 21 CPR§ 170.30(b), thus satisfying 
the "technical" element of the GRAS determination. The safety of intake exposure under the 
proposed conditions of use is based on knowledge and information that is both publically available 
and widely accepted by experts qualified by scientific training and experience to evaluate the safety 
of substances in food, thereby meeting the common knowledge element as described in 21 CPR 
l 70.30(a). This determination was made in concert with an appropriately convened panel of 
experts who are qualified by scientific training and experience. 

1. 7 § 170.225( c)(6): Statement of Exemption from Premarket Approval Requirements 

IIDEA hereby states that the use of the identified agave inulin product described above and which 
meets the specifications described in Section 2.4, is exempt from pre-market approval 
requirements of the Federal Food Dmg and Cosmetic Act because IIDEA has determined that such 
use is Generally Recognized As Safe (GRAS) in accordance with subpart E of21 CFR 170. 

1.8 § 170.225( c)(7): Availability of Information 

The data and information that serve as the basis for this GRAS detennination is generally available, 
and will be sent to the FDA upon request or are available for review and copying at reasonable 
times at the offices of NSF International located at 789 N . Dixboro Rd, Ann Arbor, MI, 48105. 

2 See "Typical Use Levels ofFructooligosaccharide, at: 
bttp://www.fda.gov/Food/lngredientsPackagingLabefjnglGRAS/Noticelnventory/ucml54400.htm 

4 
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1.9 § 170.225(c)(8): Statement of FOIA Status 

I1DEA hereby certifies that, to the best of our knowledge, none of the data and information in 
Parts 2 through 7 of this GRAS notification are exempt from disclosure under the Freedom of 
Information Act (FOIA). 

1.10 § 170.225{ c)(9): Statement of Completeness 

IIDEA hereby certifies that, to the best of our knowledge, this GRAS notification is a complete, 
representative, and balanced submission that includes unfavorable information, as well as 
favorable information, known to us and pertinent to the evaluation of the safety and GRAS status 
of the use of the notified substance. 

1.11 § 170.225(c)(10): Contact Information for Responsible Official of Agent 

Contact: Bradley J. Lampe, MPH 
Senior Research Toxicologist 
NSF International 
Agent for IIDEA 

Telephone: 734-913-5759 
Email: blampe@nsf.org 

1.12 § 170.225(c)(ll): Statement on Trade Secrets 

If the intended conditions of use of the notified substance include use in a product or products 
subject to regulation by the Food Safety and Inspection Service (FSIS) of the United States 
Department of Agriculture, nDEA authorizes the FDA to send any trade secrets to PSIS. 

2.0 IDENTITY OF THE NOTIFIED SUBSTANCE 

2.1 § 170.230(a)(l): Scientific Information Identifying the Notified Substance 

The notified substance consists of naturally occurring fructose polysaccharides with a range of 3 
to 60 fructose units and mean of 19.7, based on the analysis of samples from 6 lots oflnufib™. 
The preparation also contains minor amounts of monosaccharides (fructose and glucose) and 
disaccharide (sucrose). The Chemical Abstracts Service Registry Number (CASRN) for inulin is 
9005-80-5; agave inulin does not have a distinct CASRN. 

2.1.1 ChemicaJ/StructuraJ Formulas 

Chemically, agave inulin is a mixture of naturally occurring oligo- and polysaccharides known as 
fructans having fructose as the repeating unit. Fructose moieties are joined by ~(2--+ 1 )- and 
~(2--+6)-gJycosidic bonds, w ith typically one terminal 6-linked glucose moiety or an internally 
linked glucose moiety per molecule. The fructan molecules vary with respect to their length 
( degree of polymerization or DP), and degree of branching. The molecular weight distribution is 
527-4739 Da, corresponding to a range ofDP from 3 to 29 (Lopez et al. 2003), with a small fraction 

5 
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having DP from 30 to 60 (Toriz et al. 2007). The average degree of polymerization (i.e., the mean 
number of fructose units) in fructans from the blue agave plant (A. tequiliana Weber var. azul) 
range from approximately 6 to 23 (Mellado-Mojica and Lopez, 2012) and is centered around 14-
18 (Waleckx et al. 2008; Toriz et al. 2007; Mancilla-Margalli and Lopez, 2006) with some 
variation based on the age of the plant and the region of cultivation. By convention, fructan 
polysaccharides are called inulins when the DP is greater than 10 and referred to as fructo­
oligosaccharides or oligofructose when the DP is :S 10 (Niness, 1999; Corradini et al., 2004; Ortiz­
Basurto et al. 2008). Since fructans from the mature blue agave plant have a mean DP of> 10, the 
product is referred to as agave inulin. Low molecular weight fructans (DP range 3-5) account for 
approximately 9% of the total (Toriz et al. 2007). Monosaccharides and disaccharides typically 
account for <10% of the mixture. The degree of polymerization (DP) for agave inulin is consistent 
with that of other inulins consumed by humans, including native chicory root inulin, which has an 
average DP of 10-20 and range of2 to 60 (Roberfroid and Delzenne, 1998). 

The molecular formula for agave inulin is C6nH1on+2Osn+1. The trisaccharide subunits (Figure 1) 
that comprise the Agave fructans are 1-kestose, the same linear inulin subunit found in chicory 
root, and neokestose (synonyms: 6a-kestotriose or Fru2,6Glcul,2~Fru), a fructan with an internal 
glucose moiety that is common to oats and onion. Fructans having the 6G-kestotriose backbone 
with repeating fructose units on both ends have also been termed neo-inulin- and neo-levan-type 
fructans, and are common to oat, Asparagus, and Lolium sp. as well as Agave (Pavis et al., 2001; 
Van den Ende, 2013). The degree of branching of the agave-derived fructans appears to be high 
relative to that of chicory root and onion, but the differences are quantitative, and fructans from 
these plant sources are qualitatively similar. 

The chemical structures offructans obtained from mature (5 to 8 year-old) Agave tequilana Weber 
var. azul plants have been characterized (Lopez et al., 2003; Mancilla-Margalli and Lopez, 2006; 
Toriz et al. 2007; Mellado-Mojica and Lopez, 2012). Agave fructans are structurally diverse 
mixtures offructo-oligosaccharides (FOS) and fructans containing ~(2- 1) and ~(2- 6) linkages, 
with internal and external glucose units, termed agavin- and graminan-type fructans, respectively 
(Mancilla-Margalli and Lopez, 2006; Mellado-Mojica and Lopez, 2012). 

HO\,,,,,,,.,CCHo ,,.,,,,,oH 
QH OH 

HO ~~ HO'-=== HOY'YOH 
0 s 

~ /"' .... rj HO ~ 

r-0:0H OX:X\"OH 
HO J HO ,: OH \ = ;;c 

HO § 
OH a. DH b. OH 

Figure 1. a. 1-kestose; b. neokestose (synonym, 6a-kestotriose) 
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2.1.2 Agave lnulin Composition 

Inufib'fM typically contains 98 - 100% carbohydrate (dry basis); approximately 90% inulin with up 
to approximately 10% monosaccbarides and disaccharides, primarily fructose, glucose, and 
sucrose. Details regarding the Carbohydrate Composition and Degree of Polymerization can be 
found in Section 8.1.1. 

The fatty acid content of agave inulin accounts for approximately 0. 1 % of the composition. 
Mineral analysis showed sodium content to be 0.0353 g/100 g (Attachment 1, Analysis Eurofins). 

Concentrations of terpenes are below 0.1 ppm, and saponins have not been detected at levels as 
low as 7 ppb (Attachment 2 "Saponios and Terpenes"; Attachment 3 "Letter saponins Ext Lab"). 

lnufib™ is available for use in two forms, dry and liquid. Liquid InufibTM is the concentrated, 
filtered agave stem juice. Dry lnufib™ is the filtered agave stem juice concentrate that is spray 
dried to produce a white or yellowish white powder with a neutral odor. 

2.1.3 Comparison of Inufib™ Composition with other Agave Frucfan 
Products 

Inufib™ can be compared with other purified fructan products extracted from the Blue Agave 
species such as Metlin® and Metlos®. The latter are similar to Inufib™ in that they are both 
derived from A. tequi/ana var Weber pinas and consist oflinear and branched fructans with ~ (2 
--+ 1) and p (2 - 6) linked fructofuranosyl units. The Metlin® and Metlos® preparations are 
distinguished from each other by their degree of polymetization (DP) distributions. Presumably 
an additional processing step is used to separate the fructans in Metlin® and Metlos® by size, 
whereas Inufib™ is the natural mixture of fructans ranging in DP from 3 to 29; predominantly 
long chain inulin (DP > 10) and also some fructooligosaccharide content (DP < 10) (see Table 2). 
Therefore, the fructan mixtures of Metlin® and Metlos® containing both fructo-oligosaccharides 
and long chain inulin are compositionally comparable to Inufib™. 

Table 2. Comparison of the composition of lnufib™ with other agave fructan products a 

Product 
Mean {Range) 

Degree of 
Polvmer:ization 

Distribution 
Mean Polydispersion 

index 

Inufib™ 19.7 (3-29) 73% > DPI0 > 27% 1.2 
Medin® 27 (NR) 84% > DPIO > 16% 2.3 
Metlos® 15 (NR) 55% > DPl0 > 45% 3.3 
BioAgave® NR (25-34) NR NR 
Predilife (Agave) NR (3 - 29) NR NR 
• This table and the associated text is included in response to an FDA comment to describe in detail the 
si.m.ilarities and differences in composition and biological activities between Inufib™ and other purified agav.e 
fructan products that are discussed in Safety (Section 5 of this document), 
NR = not reported 

7 
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Other purified agave fructan products include BioAgave® and "Predilife (Agave)" (Table 2). Like 
lnufib™, Predilife (Agave) was obtained from A. tequilana Weber var. azul pin.as and prepared in 
the same manner as Inufib™ except for the addition of a treatment step with activated carbon and 
ion exchangers to eliminate calcium and chelates. BioAgave® is also derived from the agave 
plant, however, no information was reported or located regarding the Latin binomial or identity of 
the originating plant species. Both BioAgave® and Predilife (Agave) products consist of linear 
and branched fructans with p (2 - 1) and p (2 - 6) linked fructofuranosyl units, consistent with 
Inufib™. The DP oflnufib™ and Predilife range from 3 to 29, whereas the DP for BioAgave® is 
described as 25-34. The mean DP oflnufib™, based on analysis of six nonsequential lots, is 19.7 
(Attachment 4 - size exclusion chromatography); the mean DPs of Predilife (Agave) and 
BioAgave® were not reported or located. 

The safety and tolerability studies discussed in Section 5 that were conducted with Medin®, 
Metlos®, mixtures of Medin® and Metlos®, BioAgave® or Predilife, are relevant to addressing 
the safety and tolerability of lnufibTM because all of these products consist of mixtures of fructo­
oligosaccharides and fructans obtained from agave pifias, having the same basic molecular 
structures, with variable degrees of polymerization (DP), but overlapping with Inufib™ in the 
proportion of polymerizations. Based on studies in obese mice, the DP of agave fructans or a 
demineralization processing step can influence the effect of oral intake on body weight gain, serum 
cholesterol, serum triglycerides, and the relative populations of intestinal bacteria, whereas no 
influence was found on acute oral toxicity or mutagenicity by such variations in agave fructan 
composition (Marquez-Aguirre et al. 2013). Irrespective of DP and demineralization, the agave 
fructans in Table 2 all pass into the colon mostly intact, undergo equivalent metabolic processing, 
and are well tolerated orally. 

2.2 § 170.230(a)(l): Information on the Biological Source of the Notified Substance 

2.2.1 Identification of the Source 

Agave inulin (Inufib™) is a natural fructan concentrate derived from the pifias (plant stem) of the 
agave plant, Agave tequilana Weber var. azul, commonly known as blue agave and Weber's blue 
agave. 

2.2.2 Comparison of Agave Inulin with Inulin from Other Sources 

Most commercially available inulin and oligofructose are extracted from chicory roots (Cichorium 
intybus ). As with agave inulin, the degree of polymerization (DP) of chicory-derived inulin varies 
with source of the plant and time of harvest. Hot water diffusion is used to extract inulin from the 
chicory root, and the dried product has an average DP of 10-12 with a chain length distribution 
from 2 to 60 and 6-10% content of free sugars as sucrose, fructose, and glucose. 

Agave inulin, sourced from the plant stem and produced in a manner similar to inulin from chicory, 
has an average degree of polymerization of about 14-18 and distribution primarily from 3 and 29. 
Thus fructans extracted from chicory roots and agave stems contain (as dried wt%) up to ~10% of 
combined mono and disaccharides, mainly sucrose and fructose, and approximately 90% inulin 
(Niness, 1999; Murphy, 2001). The product Raftiline HP, commonly used in the food industry 
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because of its fat mimetic properties, is manufactured by removing the shorter-chain oligomers 
and residual sugars from chicory-derived inulin; it has an average DP of 25 with a molecular 
distribution range from 11 to 60. Oligofructose is derived in the same way as inulin, with the 
addition of an enzymatic hydrolysis step after extraction, such that chain lengths range from 2 to 
10 with an average DP of 4. The commercially available inulin from Sigma is derived from Dahlia 
tubers and is standardized to have an average DP of 27-29 (Zuleta and Sambucetti, 2001). 

Structurally, these plant-derived inulins consist mainly of ~(2-----+ l)fructosyl-fructose links with 
chicory inulin containing 1-2% ~(2-----+ 6)fructosyl-fructose branches; Dahlia inulin having 4-5% 
~(2-----+6)fructosyl-fructose branches (Hariono et al., 2009), and agave inulin having approximately 
24% ~(2-----+6)fructosyl-fructose branches (Franck and de Leenheer, 2004). ~(2-----+ 1) and ~(2-----+ 
6)fructosyl-fructose linkages cannot be hydrolyzed by pancreatic or brush-border digestive 
enzymes. Therefore, these fructans reach the colon undigested, where they are fermented by 
Bifidobacterium spp. and other lactic acid-producing bacteria (Lopez et al. 2003; Munjal et al. 
2009). 

Agave inulin shares chemical, physico-chemical, and nutritional properties with other plant­
derived fructans and with fructo-oligosaccharides produced by enzymatic synthesis from sucrose; 
therefore, toxicological studies performed with synthetic fructo-oligosaccharides (average DP = 
4) are considered to be predictive of the effects of naturally occurring inulin and oligofructose 
since the substances are chemically similar entities with like nutritional properties (Carabin and 
Flamm, 1999). 

2.3 § 170.230(b): Method of Manufacture 

Manufacturing processes and analytical methods used by IIDEA for the production oflnufib™ are 
similar to those used for the manufacture of chicory-derived inulin (Franck, 2002) and other inulin 
products on the market. Inufib™ is manufactured in a manner consistent with current Good 
Manufacturing Practices requirements (cGMP) for food (21 CFR Part 110). 

Production of inulin from premium agave involves the mechanical extraction of the juice from the 
pine (pifias) of the blue agave without the use of solvents or other chemicals. Inufib™ is 
mechanically extracted from the pines ("pifias") of the agave plant. When the plants are harvested, 
the leaves and roots are cut off and left in the fields for soil enrichment. It is important to emphasize 
that the agave inulin InufibTM is derived from the pifias and is not derived from the leaves of the 
agave, because sap or extracts from the leaves from some agave species have been noted to contain 
saponins and raphides of calcium oxalate, thereby rendering them inedible (see Appendix Table 
A-1). 

The harvested pifias are transported by conveyor into a mill where the pifias are subject to a series 
of extractions for sieving and squeezing. The inulinjuice falls into tubs while the resulting bagasse 
is separated and removed. The extracted inulinjuice undergoes three filtration steps, and the juice 
is then concentrated by evaporation. The filters retain foreign matter, such as small stones, insects, 
soil, fiber, plastic and metal particles. Filters of 0.5 microns remove any microorganisms that are 
possibly present and can be expected to remove raphides of calcium oxalate, which are 30-500 
µmin length (Salinas et al. 2001), if present. The filters used are manufactured with materials that 
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are approved by the FDA (See Attachment 5 "Picha Tecnica Balsas", "FDA Datos acerca de 
balsas de FS" and "Betafine - filters cartridges"). After a final filtration step the resulting liquid 
product is bottled. or alternatively, the concentrated juice is spray dried to a final concentration of 
greater than 95% dry matter. Please refer to Attachment 6 "HACCP Plan - Inulin' for the _process 
flow charts and process steps for Dry and Liquid product, as well as dried and liquid product 
specifications. 

As a processing aid, IIDEA adds Perlite as a filter aid in the production of Inufib™. No other 
chemicals or processing aids are used. No processing aids or additives are included in the final 
Inufib™ products, and no proprietary or coloring ingredients are added. In addition, no solvents 
(including water), and no other chemicals or processing aids (e.g., pH adjusters, activated carbon, 
etc.) are included in the manufacturing process. Based on gas chromatography-mass spectrometric 
analysis (method PT-USAI-FQ-EM-001) of IIDEA' s purified agave inulin product, Inufib™, 
conducted by an external laboratory, concentrations of saponins and terpenes are below 0.1 ppm 
(see Attachment 2 'Saponios and Terpenes") . No saponins were detected~ and under the 
conditions of analysis, the test laboratory concluded that, if the compounds ecogenin and ecogin 
were present in the sample, their concentrations would be <7 ppb (see Attachment 3 "Letter 
saponins Ext Lab"). 

No fungicides, slimicides or other biocides are used by IIDEA in the production of !nu.fib™. 

IIDEA is registered with the FDA pursuant to section 305 of the U.S. Public Health See1trity and 
Bioterrorism Preparedness and Response Act of 2002, and the FDA Registration oo. is 
13439186334 (see Certificate of Registration Attachment 7 "FDA-IIDEA 2010 - 2011"). The 
manufacturing process complies with the international GMP standard ISO 21 000. The production 
process has been assessed to identify any reasonable potential hazards associated with the process 
and critical control points established to prevent, eliminate, or reduce potential hazards to 
acceptable levels. Potential biological, chemical and physical hazards have been addressed by the 
Hazard Analysis Critical Control Point (HACCP) Plan (Attachment 6 "HACCP Plan - Inulin"), 
which has been certified by Global Standards Certification (see Attachment 8 "HACCP 
Certificate") and Silliker Global Certification Services (see Attachment 9 '°Silliker Audit 
Recognition''). 

2.4 § 170.230(c): Product Specifications 

Properties and food grade specifications for IIDEA's agave inulin (Inufib™) are presented in Table 
3. See Attachment 10 "Data sheet - powder inulin premium" and Attachment 6 "HACCP Plan­
Inulin." Dry Inufib™ is a fine, white powder. The results of compositional and microbiological 
analyses of four non-consecutive lots of dry Inufib™ powder are presented in Table 4. 

Table 3. Properties and Specifications for Dry and Liquid Inufib™ 

P Liauid Product 
Phvsical Chemical Properties 

Moisture: 0.5 - 4.0% I 37-42% 
Density: 0.6- 0.8 g/mL I 1.34 - I.36 gtm.L 
Concentration NA 'I 58° - 63° Brix 

rooerties/Soee?ilkations Ory Produd I 
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pH: 4./J - 6.0 (1%) 4.0-6.0 
Coloc White powder I. 300 - 1000 ICUMSASa 
Storage stabilitv: Stable.hvirroscopic Stable. hygroscopic 
Taste: Slfahtlv sweet Sli!!htlv sweet 
Aroma: Neutral Not reported 

ProductSoecifications 
Ash content: Max. 5.0 % Max 1.0 % 
Dry matter 98.0-100 % total carbohydrates 2'. 98.0 % carbohydrates 
Composition: > 88.0% inulin > 84.0% Inulin 

< 10.0% fructose < 15.0% Fructose 
< 3.5% glucose < 5.0% Glucose 
< 2.0% disaccharides < '2.0% Disaccharides 
Microbiolof!ical Contaminants 

Mesofilic Max. 2,500 UFC 9 500 UFC/g 
Coliform Max. IOUFC <IOUFC/g 
Yeast and molds Max. 100 UFC < JOO UFC/g 

Shelf Life 
Sbelflife from date of manufacture 3 vears 3 3 months4 

NA = not applicable 
• The method is based on the NMX-ff- l 10-SCFI-2008; Accessed February 29, 2016 at 
httn://dof POb.mx/nota detalle.ohn?codi20=5089984&fecha= l2/05/2009. 

Additional analyses of organic agave inulin by Eurofins Analytics showed total fat content to be 
<0.5% of the composition. Fatty acid composition showed that ~2/3 is saturated fatty acids and 
~1/3 is monounsaturatedfatty acids. The following components were all <0.05%: docosad1enoic 
acid C22:2 (n-6)- co6; polyunsaturated fatty acids; total trans-fatty acids; omega-3 fatty acids; and 
omega-6 fatty acids. Non quantifiable fatty acids were also <0.05%. Mineral analysis showed 
sodium content to be 0.0353 g/100 g. The complete analytical results are provided in the 
Attachment 1 - "Analysis Eurofins." The results of compositional and microbiological analyses 
of three lots of liquid InufibTM are presented in Table 5. 

Table 4. Compositional analysis of dry Inufib™ powder 

-specification 
perHACPl> 
Marcb20U 

ANIPP11023 4NIPPI0041 4NIPP1027l 4N.IPP11020 

Appearance 
Creamy white 
fine powder 

Creamy white 
fine powder 

Creamy white 
fine powder 

Creamy white 
fine powder 

Total carbohydrates 
(%) 

Min 98.0% 99.02% 99.89 99.02 99.13 

lnulin (%) > 88.0 91.98 90.00 90.98 91.47 
Fructose(%) < 10.0 4.95 4.73 5.66 4.62 
Dextrose (i.e. 
glucose)(%) 

$. 3.5 0.45 2.32 0,60 0.71 

Sucrose (glucose-
fructose 

disaccharide) (%0 

S 2.0 
disaccharides 

0.60 
saccharose 

0.93 
saccharose 

0.69 
saccharose 

1.18 saccbarose 

3 As stated in Section 6.1.5, HACCP Plan - Inolin. See also "Data Sheet- Powder IouUn Premium"; "Shelf Life 
lnulin"; and "Shelf Life External Analysis," attached. 
4 As stated in section 6.2.5, HACCP Plan - lnulin. 
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Other carbohydrates 
(%) Ma."'< 6.0 1.03 1.91 1.09 1.15 

Microbiological 
MesofiJic (total 

count) 
Ma.x.2,500 10 LO 260 n 

Coliform (UFC/g) Max. 10 < 10 <10 <10 <10 
Yeast (UFC/g) Max. 100 < 10 < 10 < 10 <IO 

Mold (UFC/g) Max.100 < 10 <10 <10 < 10 
Salmonella (in 25 g) Absent Absent Absent Absent 

Table 5. CompositiooaJ analysis of Inufib™ 1iquid 

Spccificat-ion 
perHACPP 
March 2011 

TLl50111 IL14011I LLJ10111 

Appearance Light amber Light amber Light amber 

Total carbohydrates 
(%) Min98.0% 98.04% 98.27 98.92 

lnulin (%) 2: 80.0 89.63 8.9.89 90.00 
Fructose (%) < 15.0 4.59 3.13 4.54 
Dextrose (i.e. 
,glucose) (%) 

.:S 5 .0 0.50 l.57 1.65 

Sucrose (glucose-
fructose disaccharide) 

(%0 

.:5. ;2 .0 
d.isaco.hatides 

0.62 
acc.harose 

1.09 
saccharose 

1.1 I 
saccharose 

Other carbohydrates 
(%) 

No 
SDecification 

2.70 2.59 1.62 

Microbiological 
Mesofilic (total 

count) 
Max. 2,500 414 338 359 

Coliform (UFC/g) Max. IO <10 <IO < 10 
Yeast (UfC/g) Max. 100 < IO <:10 < 10 
Mold (UFC/g) Max. 100 < 10 < 10 < 10 

Agave inulin powder from IIDEA is analyzed for heavy metals (arsenic, lead, mercury and 
cadmiwn) aflatoxins, and an extensive list of pesticides, dioxins, and PCBs (see Attachment 11 
"Analysis Status"). For Agave inulin powder and liquid, finished product specifications for the 
assay of heavy metals and aflatoxin are presented in Table 6. 

Table 6. Finished specifications for heavy metals and aflatoxins 

Assa Liquidbndm 
S ificatioo 

Lead 
Mere 
Chromium 
Cadmium 
Antimon 

A flatoxin B 1 
Aflatox.in B2 

< 0.3 
< 0.3 
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Aflatoxin G1 < 0.5 µg/kg < 0.3 µg/kg 
Aflatoxin G2 < 0.2 µg/kg < 0.3 µg/kg 
Total Aflatoxins < 1.4 µg/kg < 0.3 µg/kg 
Deoxynivalenol < 100 µg/kg < 50 µg/kg 
Ochratoxin A < 0.5 µg/kg < 1 µg/kg 
Zearalenone < 20 µg/kg < 20 µg/kg 

 
The analytical (chemical and microbiological) results for agave inulin are summarized in Tables 
4, 5 and 6, and the CoAs and Technical Data Sheets in Attachments 14, 15, 18, and 19 confirm 
that the finished products meet the analytical specifications, demonstrate that the Inufib™ 
manufacturing process results in a consistently reproducible product, and confirm the lack of 
impurities/contaminants (heavy metals, pesticides, microbiological toxins). Analytical reports 
listing the individual contaminants, their respective analytical methods, and the results of the 
analyses, are provided in the Attachment 12 “Pesticides Silliker”, Attachments 18 and 19 (heavy 
metals and aflatoxins, respectively), and Attachment 1 “Analysis Eurofins.”  The results of the 
analyses indicate that contaminants are not present at levels of concern. 
 
2.4.1 Analytical Methods used to Determine Inufib™ Specifications 
 
The contents of agave inulin and other carbohydrates in Inufib™ are assayed according to the 
industrial standard “Official Norm NMX-FF-110-SCFI-2008” promulgated by the Government of 
Mexico (NMX-FF-110-SCFI-2008 Productos Alimenticios – Jarabe de Agave Explicaciones y 
Métodos de Prueba).  Other assay methods used are NOM-092-SSA1-1994 for total count of 
mesophylic aerobic microorganisms; NOM-112-SSA1-1994 for coliform microorganisms; NOM-
111-SSA1-1994 for yeasts and molds; NOM-114-SSA1-1994 for Salmonella; NOM-117-SSA1-
1997 for heavy metals; and NMX-F-591-SCFI-2010 for foreign matter.  The fatty acid 
composition is determined with method EN ISO 15304; EN ISO 5508; EN ISO 5509.  Other assay 
methods employed in the production of Inufib™ are referenced in Attachment 13 “Laboratory 
analyses.” 
 
Microbiological analyses of the dry product include coliform, yeast, mold and Salmonella (see 
Attachment 14 “Certificate of Quality” 1, 2, 3 and 4 for the dried product and “Test Report – 
Microbiological).  Microbiological analysis of the liquid product includes coliform, yeast, and 
mold (see Attachment 15 “Certificate of Quality” 1, 2 and 3 for the liquid product).   
 
Inufib™ production has received the following certifications: 
 

• Organic product certified by the United States Department of Agriculture (USDA)5, 
ECOCERT,  BCS ÖKO-GARANTIE GMBH, Japanese Agricultural Standards (JAS) and 
Naturland 

• Kosher certified by The Badatz Igud Rabbonim KIR   
• Halal certified by the Islamic Food and Nutrition Council of America 

 
  

                                                 
5 Organic foods production act of 1990, at 
http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5060370&acct=nopgeninfo 
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2.4.2 Stability 

A study of sensory attributes plus microbiological analyses of the powder InufibTM at room 
temperature, 35 and 45°C was performed. The data support a room temperature shelf life of 275 
days for odor, flavor, and fluidity; however, the product did not change with respect to appearance1 

color, rancidity, or microbiological contamination during the study period (see Attachment 16, 
"Shelf Life External Analysis"). On the basis of the data and review by the HACCP program 
which compared the lnufib™ products to the shelf life of similar products, shelf lives of 3 years 
for the dry Inufib™ and 3 months for the liquid Inufib™ were assigned, respectively (see 
Attachment 17). 

2.4.3 Specifications for Similar Inulin Products on the Market 

The majority (>95%) of food-grade inulin available on the worldwide market is produced from 
chicory (Orafti, 2007). The Canadian Food Inspection Agency (2011) lists "chicory root inulin" 
as a traditional fiber source with the following specifications required for labeling: 

Specifications for standard inulin from chicory root (dwb): Appearance: white 
powder; Total fiber: 90% up to >98% (AOAC 997.08 or AOAC 999.03 method),­
Sugars: 5-11%; Max 2% if desugared; Degree of polymerization (DP) range: 2-60 
(2-44 for late harvest); Average DP: 7-14; Molecules with DP < 10: 30-36%, up 
to 59%for late harvest; Molecules with DP < 20: 63-71% (up to 88%/or late 
harvest); Molecules with DP = 20: 29-37% (min 12%for late harvest). 

Under the USDA National Organics Program (NOP), inulin (CAS # 9005-80-5: synonym "inulin 
oligofructose enriched"), is listed on NOP §205.606 which lists the only nonorganic agricultural 
ingredients that are allowed to be used in organic products. These nonorganic ingredients may 
only be used when the organic form is not commercially available. Organically produced inulin 
may be used to replace the nonorganic ingredients allowed in NOP § 205.606. NOP certified 
organic inulin from agave is among the products registered under USDA's "606organic" web 
site of organic sources for agricultural ingredients listed on NOP§ 205,606. 
(See http://606organic.com/results.php?product=Inulin-oligofructose%20enriched ) 

2.5 § 170.230(d): Intended Physical or Technical Effect 

The following description of inulin from premium agave, or lnu:fib™, is given on the !IDEA 
Company's website6 

Jnulin is a prebiotic ingredient that belongs to a class of fibers kn.own as .fructans. 
A pre biotic is a non-digestible food ingredient that beneficially affects the host by 

6 http://www.iidea.com.mx/en/ 

14 



©2018 NSF Agave Inulin 11/18 

selectively stimulating the growth and/or activity of one or a limited number of 
bacteria in the colon to improve host health. 

Prebiotic Properties 

• Resistance to digestion 
• Hydrolysis and fermentation by colonic micro.flora 
• Selective stimulation of growth of one or a limited number of bacteria in the 
feces 
• May repress the growth of pathogens for overall beneficial health 

The agave fructans are an important and emerging group of prebiotics. On an 
industrial scale, inulin is extracted from chicory, agave, or artichoke with physical 
treatments. 

3.0 DIETARY EXPOSURE 

3.1 § 170.235(a): Dietary Exposure from the Intended Use and Sources in the Diet 

This GRAS determination for Inufib™ is intended to apply to food uses of agave inulin that are 
identical to those uses specified in GRN 118 by Imperial Sensus (FDA, 2002 and 2007 
amendment) for the chicory-derived inulin product, except that Inufib™ is not proposed for use in 
meat and poultry products. Imperial Sensus, in GRN 118, estimated the combined average intake 
of inulin by the general U.S. population (consumers two years of age and older) from all uses of 
Frutafit® (i.e., general food use including meat and poultry) would be 10.1 g inulin/person-day. 
The 90thpercentile intake was estimated to be 19.2 g inulin/person-day. For U.S. consumers (non­
breastfeeding children) from one year up to two-years of age, the combined average intake of 
inulin from all uses of fortified product was estimated to be 7.6 g inulin/person-day, and the 90th 

percentile intake was estimated to be 13.7 g inulin/person-day. For nonbreast-feeding infants 
under 1 year of age the combined average intake of inulin from all proposed use categories was 
estimated to be 2.3 g inulin/person-day, and the 90th percentile intake was estimated to be 5.7 g 
inulin/person-day. 

Given that the level of inulin in the Frutafit® product is virtually the same as the level of inulin in 
IIDEA's Inufib™, the same levels added to food will result approximately in the same levels of 
inulin per serving. The estimated intake of inulin from the proposed uses of IIDEA's products 
will be comparable to or less than that of the current GRAS chicory-derived inulin product that 
was the subject of GRN 118, since use in meat and poultry is not being considered as part of this 
GRAS Notification for Inufib™. The amounts of inulin from premium agave to be added to foods 
will not exceed the amounts reasonably required to accomplish its intended technical effect in 
foods as required by FDA regulation. In summary, the proposed uses of Inufib™ will not result 
in an increase in the overall consumption of inulin but will simply provide an alternative source of 
inulin for use in food. 

As reviewed by Roberfroid and Delzenne (1998), inulin-type fructans are present in a variety of 
edible fruits and vegetables in appreciable quantities. The most common sources are wheat, 
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onions, bananas, garlic, and leek. The inulin-type fructan content of edible plants ranges from 
<l % to >20% of the wet weight. In populations consuming a Western-style diet, the intake of 
inulin-type fructans has been estimated at up to 10 grams per day (Coussement, 1999) and range 
between 1 and 4 g/d for the 97th percentile in the U.S. In Europe, estimated consumption ranges 
from 3-11 grams per day (Van Loo et al. 1999; Coussement 1999). Moshfegh et al. (1999) 
estimated the average inulin and oligofructose ingestion in the U.S. diet was 2.6 g, and 
approximately 95% of that amount was attributable to wheat and onions. 

Roberfroid et al. (1998) describe the commercial use of inulin-type fructans and oligofructose in 
the U.S., Japan, and Europe, where they are added to foods for their nutritional properties and 
dietary fiber content (typically 3-6 g per portion). As a macronutrient substitute, inulin is used to 
replace fat (0.25 g inulin replaces 1 g of fat) such that inulin concentrations are 2-6 g per portion. 
Likewise oligofructose is used as a sugar substitute mainly in dairy products and bakery products, 
at typically 2-6 g per portion (Coussement 1999). Inulin-type fructans from various botanical 
sources have been sold under various brand names and incorporated in a wide variety of food and 
beverage products to replace fat and sugar. Fructans are also used as texturing agents, foam 
stabilizers, or for improved mouth feeling in miscellaneous food products. Consumption of inulin­
type fructans incorporated into baked goods, dairy products, baby foods, infant formulas, meat 
products and a large variety of processed foods and beverages is commonplace, at least since 1992, 
at which time the fat replacing potential of inulin was discovered and patented by Orafti 
(Roberfroid and Delzenne, 1998). In other applications, inulin or oligofructose are added to allow 
a specific nutritional claim regarding the bifidogenic activity (typically 3 - 8 g per portion). 

In 2011, customers of !IDEA are consuming inulin from premium agave at an average rate of 
25,000 kg of per month. 7 

3.2 § 170.235(b): Dietary Exposure to Substances Formed in or Around Food 

The notified substance is composed of fructan carbohydrates that can undergo hydrolysis to 
monosaccharides (i.e., fructose and glucose) upon prolonged heating (Appendix 8.1.3). The 
intended uses oflnufib ™ in food will not result in an increase in the overall consumption of inulin 
or inulin hydrolysis products, but will simply provide an alternative source of inulin for use in 
food. 

3.3 § 170.235(c): Dietary Exposure to Other Substances 

Inufib™ is a highly pure preparation of agave inulin, as shown by analysis for pesticides, heavy 
metals, aflatoxins, and microbial species. The potential for the presence of saponins and terpenes 
due to their natural occurrence in parts of the agave plant have been evaluated and shown to be 
negligible (see section 2.1.2; Attachment 2 "Saponins and Terpenes"; Attachment 3 "Letter 
saponins Ext Lab"). Concentrations of terpenes are below 0.1 ppm, and saponins have not been 
detected at levels as low as 7 ppb. As such, dietary exposures to these potential substances of 
concern are not expected to increase as a result of the intended use oflnufib™. 

7 Email correspondence from Martin A. Sanchez, MASO Consulting LLC on Sept 6, 2011 

16 



©2018 NSF Agave Inulin 11/18 

3.4 § 170.235(d): Source of Food Consumption Data 

The anticipated dietary exposure to the notified substance resulting from its intended use is the 
same as or less than that identified in GRN 118 by Imperial Sensus (FDA, 2002 and 2007 
amendment) for a chicory-derived inulin product. The consumption rates of agave inulin from 
dietary sources were derived from data available in the published literature. 

3.5 § 170.235(e): Assumptions Made in Estimating Dietary Exposure 

Since the anticipated dietary exposure to the notified substance resulting from its intended use is 
the same as or less than that identified in GRN 118 by Imperial Sensus (FDA, 2002 and 2007 
amendment) for a chicory-derived inulin product, no additional assumptions were made in 
estimating dietary exposure. 

4.0 SELF-LIMITING LEVELS OF USE 

The suggested serving levels and use levels in food of the notified substance will be identical to 
those identified in the GRAS Notification submission to the U.S. FDA (FDA) for chicory inulin 
(GRN 118 and 2007 amendment) and fructooligosaccharide (GRN 44), which were determined to 
be GRAS without questions or objection by FDA (FDA, 2000b; FDA 2003). As there are 
insufficient data to identify a threshold use level in food that would adversely affect palatability, 
self-limiting levels of use are not applicable to this GRAS notification. 

5.0 COMMON USE OF THE NOTIFIED SUBSTANCE IN FOOD 

There is common knowledge of a long history of human consumption of Agave fructans. The 
agave plant has been used for food and fiber for at least 10,000 years, and it was exported as a food 
source to Europe since 1520. Natural sources of agave juice concentrates, such as syrup, aguamiel, 
and inulin, have been safely consumed for decades. Numerous food products containing agave 
are currently marketed in the U.S. and around the world. Agave fructans have become a desirable 
ingredient for addition to a variety of food products as a source of soluble fiber. 

The agave genus includes about 275 species belonging to the Asparagalus order and Agavaceae 
family. Four major parts of the agave are edible: the flowers, the leaves, the stem or basal rosettes, 
and the sap, called aguamiel (Davidson, 1999), and all have been used by indigenous peoples for 
food and beverage since pre-Columbian times (Slauson, 2001). Analyses of several species of 
agave plant have shown that nonstructural, water soluble carbohydrates known as fructosans are 
the major fraction and are concentrated in the stem (Srinivasan and Bathia, 1953; Srinivasan and 
Bathia, 1954). There are several commonly used foods and beverages that originate from the juice 
or sap of the agave pifias. Blue tequilana Webber ( or Weber) agave, known as blue agave, is 
grown in the state of Jalisco and is best known for its juices, or aguamiel, which is the base for 
distilling tequila. Originally blue agave was selectively bred for its short maturation cycle, 
flavorful baking qualities and ease of processing. 

The freshly extracted juice or sap is drunk as a beverage known as aguamiel (honey-water), and 
the fermented beverage from this juice is a nutrient-rich brew known as pulque; both are popular 
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beverages in the south of the Sonoran Desert (Debnath et al. 2010). Pulque is used as a regular 
dietary item in the central highlands of Mexico; it is mildly alcoholic and is consumed especially 
during festivals and significant cultural events such as religious holidays and weddings. Pulque 
has been studied extensively for its nutritional potential among traditional and indigenous 
populations, and serves as an example of how local food-based strategies can be used to ensure 
micronutrient nutrition (Kuhnlein, 2004; Hackman et al. 2006). 

Human remains dating back at least 10,000 years show early uses of agave for food and fiber. The 
food uses of the agave plant have long been part of human culture dating back to the pre-colonial 
era. It was exported to Europe by 1520 and was mentioned as a food of Aztecs and natives in the 
Florentine Codex of 1580 (IOAA, 2009). 

A number of fructan-rich plants have been food sources for indigenous peoples, including Dacopa, 
a beverage from roasted Dahlia tubers, Yacon tuber (also called Peruvian ground apple); Jerusalem 
artichoke tuber; Chicory root (Cichorium intybus); Murnong, (Microseris scapigera, also called 
the yam daisy) and Camas root. Detailed paleodietary studies demonstrate that prehistoric 
populations of the semi-arid northern Chihuahuan Desert consumed a wide variety of plants 
including Agave lechuguilla (agave), Dasylirion sp. (sotol) and Allium drummondii (onion). 
Conservative estimates of the contribution of inulin-bearing plants in the diet suggest that the 
average male hunter-forager from this population would have consumed about 135 g per day, and 
adult females about 108 g/day (based on about 20% less energy) (Leach and Solbok, 2010). 
Jerusalem artichokes were consumed by some populations as a substitute for white potatoes, and 
the consumption of inulin by these populations was estimated to have reached 25 to 32 grams per 
day (FDA, 2002, GRN 118). Fructan-containing products derived from many of these plants are 
presently commercially available and sold online and in health food stores in the U.S. 

Agave plants serve as a food source in some states of Mexico, and their use predates the arrival of 
the Spaniards. Certain tribes learned to cook agave plants and use them as food to compensate for 
the lack of water in the desert. These tribes discovered that cooked agave soaked in water could 
ferment, producing a desirable beverage. This method was used for centuries to produce a variety 
of beverages from agave (Cedena, 1995). In the modem era, Kolbye et al. (1992) states that inulin 
and oligofructose have a "history oflong-term use before 1958." 

The freshly extracted juice of agave is a source of fructans, a form of nondigestable soluble fiber 
such as that found in oat, wheat, and chicory, as well as agave. The degree of polymerization (DP) 
of fructans varies from 2 to 60. By convention the fructans are called inulins when the DP is 
greater than 10, and they are referred to as fructo-oligosaccharides or oligofructose when the DP 
is :S 10 (Niness, 1999; Corradini et al., 2004; Ortiz-Basurto et al. 2008). Fructans are virtually 
unabsorbed from the gastrointestinal tract and are not hydrolyzed by human digestive enzymes. 
Agave inulin has become a desirable ingredient for addition to a variety of food products as a 
source of dietary soluble fiber, and products are sold by other companies under the trade names 
BioAgave® Fructagave, Vivagave, Agavina and Predilife (Gomez et al. 2010) and Olifructine-SP. 

In addition to agave inulin, agave fructans serve as the starting material for other common agave­
derived food and beverage products, and they are made by further processing of the fructans. The 
Natural Standard Review for agave indicates that agave is a useful sugar alternative since fructans 

18 



©2018 NSF Agave Inulin 11/18 

are 90% fructose and have a low glycemic index (Hackman et al. 2006). Cooking the pifia or 
otherwise treating the fructan polysaccharides to hydrolyze them into their component fructose 
monomers is a method of commercial fructose production and doing so can also produce fructose­
based syrups. Agave syrup was developed and regulated by Mexico in the 1990s. Agave syrups 
are made from at least half a dozen plant varieties, the most popular being blue agave, Agave 
salmiana, Agave americana and Agave mapisaga (Debnath et al. 2010). The roasted agave pifia 
is sweet and is sold in markets in Mexico in chunks to be eaten. 

Juice of agave pifias is the starting material for distilled spirits. Mescal is made by steaming and 
mashing the pifias, allowing the juice to ferment with added liquid for several days, and distilling 
the resulting fluid. Several local varieties of mescal are made in Mexican villages within the agave 
habitat; the most well-known variety is called Bacanora, named after the Sonoran town (Debnath 
et al. 2010). Tequila is perhaps the most well-known of the distilled spirits derived from agave. 

The food and beverage products from agave differ with respect to the species of agave used as raw 
material and the degree and types of processing steps used to produce the final product. Thus, 
Agave vera-cruz is grown as a commercial source of fructose; Agave salmiana, A. potatorum, and 
A. angustifolia are used in the production of mescal (Michel-Cuello et al., 2008; Pena-Alvarez et 
al., 2004); Agave atrovirens, Agave americana, and Agave salmiana are the sources of aguamiel 
and pulque; and only agave of the species A. tequilana Weber blue variety, grown near the town 
Tequila in Jalisco, can be used for tequila production. Foods and beverages derived from the agave 
pifias that are presently available in the U.S. include fructose and fructose-based syrups, inulin, 
and tequila. 

The A. tequilana plant is used for the production of three main products that are ingested; the 
alcoholic beverage, tequila, the natural sugar substitute, agave syrup, as well as the subject of this 
notification, the natural fructan, agave inulin. Tequila and agave syrup differ from agave inulin in 
an important respect---specifically in the production of tequila and agave syrup, both involve the 
hydrolysis of the fructans into their component fructose monomers. The hydrolysis step, 
accomplished by thermal, acid or enzymatic treatments, or some combination thereof, is not 
applied in the case of agave inulin production. 

Several patents have been developed for applications of agave as a raw material which include the 
use of fructans from agave as a natural pre biotic with high natural fiber content; as a sweetener 
having improved nutritional properties; and as an additive in foodstuffs and cosmetic preparations. 
Fructose syrup from agave has proposed applications for an organic sports drink and a sugar 
replacement based on reduced calories and low glycemic index. 

6.0 BASIS FOR CONCLUSION OF GRAS STATUS 

6.1 § 170.250: Safety Narrative and Description of Relevant Data 

In order to provide a comprehensive review of the pertinent literature, data for agave inulin, as 
well as data for the closely related substances, have been reviewed. A summary of the most 
relevant studies is presented below. Some of these studies have reported on potential therapeutic 
or beneficial aspects of fructans, including bifidogenic properties, and were not intended to assess 
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safety. Nevertheless, they are included in this discussion because they show considerable 
experience with long-term fortification of diets with inulin-type fructans without evidence of 
associated adverse effects. 

Studies with inulin derived from other sources, as well as fructo-oligosaccharides, were considered 
relevant to the safety of agave inulin, based on evidence that these substances are biologically 
equivalent. For example, the bifidogenic potential of fructans from Agave tequilana Weber var. 
azul have been investigated in vitro and compared with prebiotic properties of chicory derived 
inulin and fructo-oligosaccharides. Specifically, the ability to selectively increase the number of 
bifidobacteria and alter colonic short-chain fatty acid profiles was determined (Gomez et al., 
2010). Agave inulin produced significantly increased growth of bifidobacteria and lactobacilli, 
similar to the effect observed for established inulin-type prebiotics derived from chicory root. 
Total short chain fatty acid production was also increased by agave inulin with significant 
increases in acetate and propionate. The increases in short chain fatty acid production by agave 
inulin were qualitatively and quantitatively similar to those produced by the chicory-derived inulin 
products (Gomez et al. 2010), supporting the biological equivalence of agave inulin with these 
related products. Furthermore, an in vitro assessment of the pre biotic effect of fructans showed an 
efficient stimulation of growth of Bifidobacteria and Lactobacilli by several agave fructans 
including A. tequilana Gto. (Lopez and Urias-Silvas, 2007). Fructans from A. tequilana exhibit a 
similar bifidogenic potential in vitro as compared with a short-chain fructan derived from chicory 
roots inulin (Raftilose®Synergyl). Carabin and Flamm (1999) considered synthetic fructo­
oligosaccharides and plant-derived inulin and oligofructose to be toxicologically equivalent, due 
to their chemical similarity. Recent toxicological studies with agave inulin support this assertion 
and indicate that the variations in fructose linkage type and degree of polymerization that exist 
among the edible plant fructans do not influence toxicity. 

The published data, as well as reviews conducted by regulatory agencies, support the conclusion 
that inulin and inulin-type fructans, including agave inulin, are safe for use as a human food 
ingredient. Human tolerance to inulin-type fructans has been thoroughly evaluated in historical 
and contemporary diets and in clinical studies employing bolus, short-term, and long-term 
exposures. In vitro studies show that agave inulin promotes the growth of colonic microflora, 
which in turn produce short chain fatty acids, in a manner that is similar to existing chicory-derived 
inulin products and other non-digestible polysaccharides. These results are corroborated by the in 
vivo study in mice showing increased cecum and cecum wall weights. No adverse effects were 
identified following repeated oral dosing of agave inulin or other fructans. 

The available animal and human metabolism and safety information indicate that inulin from all 
sources will be similarly metabolized and processed by the body following consumption. Agave 
inulin is a fructan, defined as naturally occurring mixture of oligo- and polysaccharides with 
fructose as the repeating unit. It is a form of nondigestable soluble fiber such as that found in oat, 
wheat, and chicory, as well as agave. The B(2- l) and B(2-6) linkages present in agave inulin 
and other fructans are resistant to hydrolysis by human digestive enzymes and, therefore, fructans 
are largely unabsorbed and pass intact into the colon where they are subject to fermentation by 
colonic microflora (Lopez et al. 2003). This fermentation results in the production of gases such 
as hydrogen, carbon dioxide, and methane, as well as short-chain fatty acids. The short-chain fatty 
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acids are utilized locally as an energy source by the resident flora, taken up systemically via the 
colonocytes and transported to the liver for caloric utilization by the host, or excreted in the feces. 

6.1.1 Studies in Humans with Agave Inulin 

Lopez-Velazquez et al. (2013) studied the effect of fructans obtained from Agave tequilana var 
Weber on the frequency of gastrointestinally adverse events (including changes in stool 
consistency and incidence of colic, abdominal distention, flatulence, and regurgitations) in a 
randomized double blind clinical controlled trial in term-born infants. Healthy infants 8 20 ± 7 days 
of age at study onset were assigned to one of six groups ( 100 per group). Three groups were fed 
formula containing a pro biotic (Lactobacillus, CUF = 107) and fructans (0.5 g/100 mL), while one 
group each was fed formula containing pro biotic only, formula containing no pro biotic or fructans, 
or human breast milk. Among the three groups fed formula containing both pro biotic and fructans, 
one group was fed formula containing agave fructo-oligosaccharides (trade name Metlos®; DP 
predominantly <10); one group was fed formula containing agave inulin (trade name Metlin®; DP 
predominantly > 10), and the third group was fed formula with a fructan mixture containing both 
Metlos® and Metlin®9• For all three treatment groups, the mean daily formula intake over the last 
two months of the six month study duration ranged from 1423 - 1510 mL/day for an average daily 
fructans dose of 7.1 - 7.5 g/day during the period of maximum formula consumption. 
Gastrointestinal effects were evaluated via Case Report Forms once per month until the babies 
reached 6 months of age. Among infants fed formula containing the probiotic and the fructan 
mixture, as well as infants fed formula containing the probiotic and Metlin® only, there were no 
significant changes in stool consistency or increases in the incidence of colic, abdominal 
distention, number of daily flatulence episodes, and number of daily regurgitation episodes 
compared with infants that were fed only breast milk. Among infants fed formula containing the 
pro biotic and Metlos® only, there was a significant increase in the percentage of infants with> 10 
flatulence episodes per day, but there were no significant changes in stool consistency, nor were 
there any significant increases in the incidence of colic, abdominal distention or number of daily 
regurgitations. The authors concluded that agave fructans, when given under the conditions of this 
study, is safe for use as a nutritional supplement in infants. 

A randomized, double-blind, placebo-controlled, crossover study was conducted by Holscher et 
al. (2014) to assess tolerance and utilization of agave inulin in healthy adults. Study participants 
consisted of29 healthy men and women aged 20-36, who consumed daily doses of 0, 5.0, or 7.5 

8 This and other studies that pertain to infants and/or the use of infant formula are included to support human safety, 
and the safety oflnufib for the general populations including infants. Note that this notification does not include 
infant formula applications. 
9 The safety and tolerability studies discussed in Section 5 that were conducted with Metlin®, Metlos®, mixtures of 
Metlin® and Metlos®, BioAgave® or Predilife, are relevant to addressing the safety and tolerability oflnufib™, 
because all of these products consist of mixtures offructooligosaccharides and fructans obtained from agave pifi.as, 
having the same basic molecular structures, with variable degrees of polymerization (DP), but overlapping with 
Inufib™ in the proportion of polymerizations. The DP of agave fructans or a demineralization processing step can 
influence the effect of oral intake on body weight gain, serum cholesterol, serum triglycerides, and the relative 
populations of intestinal bacterial in obese mice, whereas no influence was found on acute oral toxicity or 
mutagenicity by such variations in agave fructan composition (M'arquez-Aguirre et al. 2013). Irrespective of DP 
and demineralization, the agave fructans in Table 2 all pass into the colon mostly intact, undergo equivalent 
metabolic processing, and are well tolerated orally. 
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g agave inulin (BioAgave® Agave inulin fiber) in a single serving (administered via one chocolate 
chew per day) for three 21-day treatment periods separated by 7-day "washout" periods. The 
severity of gastrointestinal symptoms ( abdominal pain, bloating, burping, flatulence, nausea, 
reflux, and rumblings) as well as the consistency and ease of bowel movements was recorded daily. 
In addition, weekly assessments of the frequency of abdominal pain, bloating, flatulence, nausea, 
rumblings, and diarrhea were completed by questionnaire. In the daily assessments, the severity 
of symptoms was reported on a scale of O (absent) to 3 (severe), and in the weekly assessments, 
the frequency of symptoms was reported on a scale of O ( occurs no more than usual) to 2 ( occurs 
much more than usual). The daily assessments revealed statistically significant increases in the 
mean scores measuring the severity of abdominal pain, bloating, flatulence, and rumblings among 
the treated groups compared with the placebo control group, but the reported scores indicated mild 
severity, ranging from a mean score of 0.2 for abdominal pain to a mean score of 1.2 for flatulence 
in the high dose group. Similarly, in the weekly assessments there were statistically significant 
increases in the mean scores among treated groups measuring the frequency of bloating, flatulence 
and rumblings compared with the placebo group, but the reported scores indicated only slight 
increases in frequency, ranging from 0.4 for rumblings to 1.0 for flatulence in the high dose group. 
Stool characteristics, including number of bowel movements, ease of stool passage, stool 
consistency, and percent dry matter were affected by agave inulin consumption. However, the 
magnitudes of these effects were very small; for example, the mean number of daily bowel 
movements increased from 1.2 in the placebo group to 1.4 in the high dose group, and the mean 
stool consistency score increased from 3.4 to 3.6 in the placebo and high dose groups 
(respectively), with higher scores reflecting softer stool consistency. The authors concluded that 
a daily consumption of 5 - 7.5 g agave inulin in a single serving is generally well tolerated in 
adults with mild flatulence reported as the most common side effect. 

Tarini and Wolever (2010) studied the effects of inulin on postprandial glucose, insulin, short­
chain fatty acids, free fatty acids, and gut hormone responses in healthy subjects. Overnight-fasted 
healthy subjects (n = 12) were studied for 6 hours after consuming 400 mL drinks containing 80 g 
high-fructose corn syrup (80HFCS), 56 g HFCS (56HFCS), or 56 g HFCS plus 24 g inulin 
(HFCS+I), using a randomized, single-blind, crossover design. A standard lunch was served 4 
hours after the test drink. Glucose and insulin responses after HFCS+I did not differ significantly 
from those after 80HFCS or 56HFCS. Serum acetate, propionate, and butyrate were significantly 
higher after HFCS+I than after HFCS-alone containing drinks from 4--6 h. Free fatty acids fell at 
a similar rate after all 3 test drinks, but they were lower after HFCS + I than after 56HFCS at 4 h 
(0.40 ± 0.06 vs. 0.51 ± 0.06 mmol/L; p < 0.05). Compared with 56HFCS, HFCS+I significantly 
increased plasma glucagon-like peptide-I concentrations at 30 min while reducing ghrelin at 4.5 
h and 6 h. The authors concluded that inulin reduces postprandial free fatty acid rebound and 
reduces the serum ghrelin response after a subsequent meal, events associated with increased 
colonic short-chain fatty acid production. 

Clinical information on the intake and tolerance of fructans in humans was reviewed and 
summarized by Carabin and Flamm (1999). Effects that potentially develop from the use of 
fructans in the diet, i.e., flatulence, bloating, abdominal distention, and rumbling, are the same as 
those symptoms associated with the intake of fruits and vegetables and are related to the influence 
of fructans on osmotic colonic pressure. The effect of inulin, oligofructose and synthetic fructose 
oligosaccharides on the gastrointestinal tract differ as a function of their chain lengths. In this 
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regard, smaller molecules have a higher osmotic colonic pressure, and slower fermenting 
compounds are more easily tolerated than faster fermenting compounds. The potential for osmotic 
diarrhea is greater with fructo-oligosaccharides having an average DP of 3 than with inulin having 
an average DP of 10. Carabin and Flamm (1999) concluded that inulin-type fructans are safe for 
human consumption under intended conditions of use as a dietary fiber, and that up to 20 g/day of 
inulin and/or oligofructose is well tolerated. 

6.1.2 Studies in Rodents with Agave Inulin 

6.1.2.1 Repeated Dose Studies 

Rivera-Huerta et al. (2017) fed diets containing inulin from Mexican blue agave (Agave tequilana 
Weber var. Azul) to groups of adult male BALB/CAnNhsd mice ( a generic model for colon cancer) 
for periods of one or nine months. The mice were treated with a single i.p. injection of 10 mg/kg 
of the tumor promoter azoxymethane at the beginning of the study, and were subsequently treated 
with 2% dextran sulfate sodium over a four-day period. The proportion of the experimental rodent 
diet containing Agave inulin was not stated in the publication. After the exposure period, colon 
and jejunum speciments from control and treated mice were analyzed by ELISA for concentrations 
of tumor necrosis factor alpha (TNF-u) and interleukin- IO (IL-10). Intestinal specimens were also 
reviewed histopathologically. According to the study authors, concentrations of TNF-u were 
significantly decreased in the inulin-treated groups compared to the control group, and treatment 
with inulin was associated with diminished intestinal polyps compared to control mice. 

Marquez-Aguirre et al. (2013) studied the effect of the degree of polymerization (DP) and a 
demineralization processing of agave fructans on body weight gain and gut bacterial profiles of 
obese mice. Seventy male C57/BL/6 mice (9 weeks old at study onset) were fed a high-fat diet to 
induce obesity, and they were given daily gavage doses of 5 g/kg body weight agave fructans 
derived from Agave tequilana Weber var. azul for a 12-week period. Among the treated groups, 
one group received agave fructans with a DP < 10, and another group received agave fructans with 
a DP > 10. Additional groups received total agave fructans with or without demineralization by 
ion exchange chromatography. A commercial chicory fructan (OraftiSynergyl ™) was employed 
as a reference to the pre biotic effect of fructans. Controls for high fat diet and normal diets without 
fructan-supplementation were included. At the end of the treatment period all animals were 
sacrificed, and gross pathological examinations were performed on all organs. Blood serum was 
analyzed for total cholesterol and triglycerides, and fat tissue was measured by the excision and 
weighing of white adipose tissue. In addition, all mice were observed throughout the duration of 
the treatment period for mortality, body weight effects, and clinical signs, although further details 
were not provided. Quantification of Lactobacilli and Bifidobacteria in mice fecal samples 
recovered from the colon immediately following sacrifice was performed by real-time PCR. 

Agave fructan treatments were well tolerated, and no adverse effects were reported. In all fructan 
treatment groups, there were reduced body weight gains in animals given the high fat diet; this 
reduction achieved statistical significance only in the group treated with low-DP agave fructans. 
Relative to the high fat diet controls, the low-DP agave treatments resulted in significantly reduced 
fat tissue and total serum cholesterol, and long-chain and total agave fructan treatments resulted in 
significantly reduced serum triglycerides. A bifidogenic effect, defined as an increased relative 
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abundance of intestinal bifidobacterium to lactobacillus when compared with control animals was 
observed in obese mice treated with the demineralized total agave preparation and the 
OraftiSynergyI TM group. The authors concluded that agave fructans with low DP can prevent 
body weight gain and fat tissue accumulation associated with a high fat diet without bifidogenic 
activity. Regardless of the source of fructan, DP and demineralization status, consumption of 5 
g/kg-day fructans was not associated with any overtly adverse health effects in mice. 

The physiological effects of A. tequilana-derived fructans in the diet of mice over 5 weeks was 
studied (Urias-Silvas et al. 2008) to compare them with other prebiotic fructans, including 
commercially available chicory-derived inulin (i.e. Raftilose®Synergyl) and fructans from the 
Dasylirion spp (plant family Asparagaceae ), which is similar to agave with respect to plant 
morphology, geographical distribution and pollen characteristics. Groups of eight mice were given 
fructan supplemented diets (10%) or standard diet (controls) for 5 weeks. It is noted that the 
concentration of the fructans in the diets was higher than the upper limit of 5% of the total diet 
recommended to avoid nutritional imbalances in long term studies. Body weights and food intake 
were measured two times per week, and 24-hour feces collections were performed three times 
during the course of the experiment. Blood samples were taken once per week for measurement of 
serum glucose, triacylglycerol cholesterol and nonesterified fatty acids. Glucagon-like peptide-I 
(GLS-I) was measured in terminal portal vein blood samples. Segments of the cecum and 
proximal, medial and distal colon collected for mRNA and GLS-I analysis. Full and empty cecum, 
liver and epididymal fat tissue were weighed, and livers were kept for histological analysis. 
Hepatic triacylglycerol cholesterol and nonesterified fatty acids were determined. 

The three fructan treatments were reported to be well tolerated. The effects of the A. tequilana 
fructan supplemented diet were qualitatively similar to those obtained with the diets supplemented 
with the chicory and Dasylirion spp sources of fructans and previously described effects of fructan 
consumption, namely, a decrease in energy intake and body weight gain, and a decrease in 
glycemia. Significant changes in mice receiving the A. tequilana fructan supplemented diet 
compared with the standard diet included an I 0% decrease in energy intake; body weight gain was 
~30% of the standard diet group (body weight was not reported). Serum glucose concentration 
was reduced I 5%, and serum cholesterol ~ 20%, similar in magnitude to the reductions in the other 
fructan-supplemented diet groups. Mechanistically, the effects of fructans generally on energy 
intake and related sequelae ( e.g., body weight, adipose tissue mass, and lipid metabolism) are 
indirect and have been attributed to fermentation-dependent production of short-chain fatty acids 
in the caeco-colon (Daubioul et al. 2002). Total cecum weight and cecum wall weight were 
increased I 00% and 77%, respectively, in agave diet group, which was similar in magnitude to the 
chicory and Dasylirion diet groups and were attributed by the authors to increased bacterial activity 
and an increase in short-chain fatty acid production through fermentation by colonic bacteria. The 
changes that were statistically significant in the agave, but not other fructan-supplemented diet 
groups, were increased feces excretion (17% dry basis), decreased epidydymal fat weight as a 
surrogate for adipose tissue weight (27%), and decreased liver weights (13%), relative to controls. 
The changes were likely secondary to the reduction in body weight gain, which was more 
pronounced in the agave group than the other fructan groups. However, histological analysis of 
the liver did not reveal any differences between the groups or compared with controls, and the 
effects were not considered adverse. Mouse diets supplemented with the all three types of fructans 
also induced a higher concentration of glucagon-like peptide-I (GLP-I) and its precursor, 
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proglucagon mRNA, in the different colonic segments. GLP-1 concentrations measured in the 
portal vein were increased 1.5 to 2-fold in the test groups relative to controls. On the basis of these 
findings, the authors suggested that fermentable fructans are able to promote the production of 
satietogenic/incretin peptides in the colon. While the focus of this detailed study was a comparison 
of the physiological effects of fructans from agave, chicory, and Dasylirion, the study did not 
reveal adverse effects in mice of diets supplemented with 10% fructans for 5 weeks (Urias-Silvas 
et al. 2008). 

6.1.2.2 Acute Toxicity Studies 

In an acute toxicity test stated as compliant to OECD Guideline 425, 25 male Balb/c mice were 
given single gavage doses of agave fructans derived from Agave tequilana Weber var. azul at 
concentrations of 175, 550, 1750, and 5000 mg/kg (Marquez-Aguirre et al., 2013). A commercial 
chicory fructan (OraaftiSynergyl ™) was also evaluated. Following a 14-day observation period, 
the following parameters were assessed: 

Red blood cells, hemoglobin, hematocrit, white blood cells, neutrophils, lymphocytes, 
monocytes, eosinophils, aspartate aminotransferase, alanine aminotransferase, glucose, 
creatinine, and body weight gain. 

Among mice treated with a single gavage dose of 5000 mg/kg fructans (regardless of average DP 
or plant source), there were no mortality and no statistically significant changes in any of the 
measured hematological or blood chemistry parameters compared to untreated controls. Body 
weight gain was similarly unaffected. The authors further stated that treatment did not affect 
"general state of health," although no further details regarding which health effects were assessed 
in the single-dose assay were provided. 

In an acute toxicity study reported by Gracia et al. (2013), groups of 5 male and 5 female Hsd:ICR 
mice ( 4-5 weeks of age) and 5 male and 5 female Hsd: WI rats (8-9 weeks of age) were given a 
single gavage dose of agave fructans derived from Agave tequilana Weber at 17.5, 55, 175, 550, 
1750, or 5000 mg/kg. The animals were treated with either a low DP(< 10) or a high DP(> 10) 
agave fructan preparation (trade names Metlos® and Metlin® respectively). Animals were 
observed for a 14-day post-treatment period. No mortality, adverse clinical observations, changes 
in body weight, or histopathological findings the tissues examined (stomach, large intestine, small 
intestine, and liver) were reported. The authors concluded that the agave fructan products given 
orally to rodents at up to 5000 mg/kg is non-toxic. 

In summary, there were no adverse effects identified following acute oral dosing of agave inulin 
up to 5000 mg/kg in rats and mice, nor was there any difference in toxicity compared with chicory 
inulin. 

6.1.2.3 Genotoxicity Studies 

Agave inulin has been shown to be non-mutagenic in vitro. In a bacterial reverse mutation assay 
conducted on S. typhimurium strains TA98, TAl00, and TA102, agave fructans derived from 
Agave tequilana Weber var. azul at a concentration of 800 µg/plate did not significantly increase 
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the frequency of mutations relative to negative controls, both with and without metabolic 
activation with Arochlor-1254 induced S9 mixture (Marquez-Aguirre et al., 2013). The study 
protocol was stated as compliant to methods described in Maron and Ames (1983) but deviated 
from current standardized guidelines (including OECD Guideline 471 and FDA Redbook) in the 
following ways: (1) testing did not include at least five strains of bacteria, including S. typhi 
TA1535 and TA1537 or TA97a or TA97 in addition to S. typhi strains TA98, TAlO0, and TA102 
and (2) for noncytotoxic substances a maximum concentration of 5 mg/plate is recommended, 
which is below the 800 µg/plate concentration used in the study. Although this study does not 
conform to standardized guidelines and no rationale was provided for the noted deviations, based 
on structure-activity considerations, agave inulin is not expected to interact with DNA, and the 
mutagenic potential is expected to be negligible. 

In vivo chromosomal aberration and micronucleus assays were conducted with Hsd:ICR mice by 
Gracia et al. (2013) to evaluate the genotoxicity of agave fructans derived from Agave tequilana 
Weber. Both a low DP (< 10) and a high DP (> 10) agave fructan preparation (trade names 
Metlos® and Metlin®, respectively) were used in the study. Groups of male mice 4-5 weeks of 
age (5 per treatment group) were given intraperitoneal injections of 143, 357.5, or 715 mg/kg of 
Metlin® or Metlos®, while two additional groups were given Mitomycine-C or phosphate buffer 
solution (PBS) as a positive and negative control, respectively. Twenty-four hours after treatment, 
5 µL of peripheral blood from the tail vein were collected from each animal. Subsequently, the 
animals were euthanized and bone marrow was extracted from the femur of each animal. For the 
chromosome aberration study, 100 bone marrow cells in metaphase from each animal were scored 
for alterations in the chromosomes and chromatids. For the micronucleus assay, erythrocytes from 
tail vein blood were stained and examined for frequencies of micronucleated polychromatic 
erythrocytes in a fluorescence microscope. The chromosome aberration assay was stated by the 
authors as compliant to OECD Guideline 475 and EPA OPPTS 870.5385. No specific guideline 
was cited by the authors for the micronucleus assay, although, based on the methodology 
described, it is compliant to OECD Guideline 474. It is noted that no rationale for the selected 
doses was provided. In the chromosome aberration assay, the number of cells with deletions, 
fragments, translocations, or gaps was not significantly increased among the Metlin® and Metlos® 
treated groups compared to negative controls. Similarly, in the micronucleus assay, the mean 
frequency of micronucleated cells was not significantly increased by treatment with Metlin® and 
Metlos® at any dose, compared with the negative control group. The authors concluded that agave 
fructans derived from Agave tequilana Weber is non-genotoxic in mice. 

6.1.3 Studies with Fructans Derived from Non-Agave Sources 

6.1.3.1 Human Studies 

The gastrointestinal tolerance of native chicory inulin and its shorter chain length oligofructose 
was evaluated at 5 and 10 g doses compared to a placebo control (Bonnema et al. 2010). Twenty­
six healthy men and women ages 18 to 60 years participated in the study. Healthy subjects with 
no history of gastrointestinal conditions consumed diets with typical amounts of fiber. The two 
inulin fibers tended to increase gastrointestinal symptoms mildly. Most frequently reported 
symptoms were flatulence followed by bloating. The 10 g dose of oligofructose substantially 
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increased GI symptoms compared to control. Doses up to 10 g/day of native chicory inulin and 
up to 5 g/day of oligofructose were well-tolerated in healthy, young adults. 

6.1.3.2 Rodent Studies 

Davila-Cespedes et al. (2014) conducted a 13-week dietary study of fructans from Agave salmiana 
in Wistar rats (n=36) to assess the effect on azoxyrnethane-induced carcinogenesis. Two 
intraperitoneal injections of 15 mg/kg azoxyrnethane were administered with a one week interval 
between injections, and administration of either standard diet or diet containing 10% fructans 
derived from either A. salmiana or C. intybus continued for a 13-week period following the second 
injection. Fructan treatments were well tolerated, and no adverse effects attributable to the test 
diets were reported. The authors reported that the number of aberrant crypt foci found in the colon 
of azoxyrnethane-treated rats fed the fructan fortified diets were significantly lower than the 
corresponding control group fed a standard diet 

In a 28-week dietary study, Hijova et al. (2013) evaluated the effect of oligofructose-enriched 
inulin derived from chicory root (Orafti Synergyl) at 8% in the diet on bacterial activity, cytokine 
levels, and the expression of chernopreventive markers cyclooxygenase-2 (COX-2) and nuclear 
transcription factor kappa beta (NFkB) in Sprague-Dawley rats exposed to a cancer-causing agent. 
The fructan treatment was well tolerated, and no adverse effects attributable to the test diet was 
reported. 

In a 6-week feeding study (Rendon-Huerta et al. (2012)), the effect of fructans from three sources 
(Agave angustifolia, Helianthus tuberosus, and Cichorium intybus) was studied in diabetic and 
obese Wistar rats (sex not specified). The fructans were administered at a concentration of 15% 
in feed, corresponding to 7-9 g/kg bw - day. Body weight reductions in agave fructan fed rats 
were modest ( <6% relative to the corresponding controls). Regardless of obesity or diabetic status, 
consumption of fructans resulted in significantly increased fecal concentrations of Lactobacillus 
and Bifidobacterium compared with controls (p<0.05). The agave and other fructan treatments 
were well tolerated, and no adverse effects were reported. 

The effect of fructans extracted from onion (Allium cepa L) was studied in male F344 rats in a 4-
week feeding study (Roldan-Marin et al. 2009). Groups of 8 rats were given diets containing 7% 
of the fructan extract or control diets. A semiquantitative size distribution analysis of the fructans 
in the extract indicated that > 90% had ten fructose residues or less, and > 60% had five residues 
or less with very small amounts of longer chain fructans present. Fructan treatment was well 
tolerated. There was a significant decrease (P<0.05) in the hemoglobin concentration in treated 
rats compared with the rats in the control group, consistent with a previously noted anemia caused 
by onions fed to rodents. Antioxidant enzyme activities were measured in erythrocytes and in 
liver. There was a significant increase (P<0.05) in glutathione reductase and glutathione 
peroxidase activities in erythrocytes of rats fed the test diet while hepatic glutathione peroxidase 
activity was significantly decreased (P<0.0 1 ), and hepatic glutathione reductase activity was 
unchanged compared with controls. There was no DNA damage as measured in liver and 
leukocytes by the cornet assay. There was no significant difference in gastrointestinal transit time 
in the test diet group compared to the control group. The test diet had pre biotic effects as evidenced 
by decreased pH, increased butyrate and propionate production and an increase in the cecal 
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micro biota enzyme activities, ~-glucosidase and ~-glucuronidase. Hepatic gene expression of Gr, 
Gpxl, catalase, 5-aminolevulinate synthase and AD(P)H:quinone oxidoreductase were not altered 
in the test group. 

Buddington et al. (2002) reported studies with B6C3Fl mice in which diets containing 
nondigestible ~-fructans provided protection against various health challenges. In the control diet, 
the sole source of fiber was 100 g cellulose/kg; in the test diets, the cellulose was replaced with 
oligofructose (Raftilose P95; Orafti, Tienen, Belgium) or inulin (Raftiline HP; Orafti, Tienen, 
Belgium). These levels of dietary fiber (10%) are comparable to levels of fiber commonly 
recommended for human intake. Test and control diets were fed for a 6-week period before the 
challenges to allow for full adaptation of the gastrointestinal tract ecosystem, and the diets 
continued to be fed throughout the challenge period. Concurrent studies with B6C3Fl mice 
verified that diets containing 100 g/kg inulin or oligofructose increased the densities oflactic acid­
producing bacteria. Enteric and systemic defense functions were assessed. ~-Fructan treatments 
were well tolerated, and no adverse effects attributable to the test diets were reported. Under the 
conditions of this study, feeding inulin or oligofructose to mice prior to enteric challenges and 
systemic bacterial infections resulted in an increased host resistance to the challenges. The authors 
concluded that gastrointestinal tract bacteria remain responsive to long-term feeding of fructan 
prebiotics. 

Rao et al. (1965) conducted 6-week feeding studies in albino rats to evaluate the effects of 
polyfructosans from the stems of the Agave vera-cruz plant compared with inulin (Merck & 
Company). Test diets were supplemented with 5% agave fructosans or 5% inulin at the expense 
of starch, and controls were given basal diets (n=8). Food intake, body weights, total cholesterol 
in liver and plasma, fecal steroids, and excreted bile acids were determined in rats. Body weight 
gains were lower in the groups given fructosan (10%) and inulin (13%) diets compared to controls. 
Agave fructosan (fructan) and inulin treatments were well tolerated. Fructosan and inulin were 
largely unutilized based on an increase in fecal bulk in rats given the test diets relative to controls. 
The only adverse effect reported was mild diarrhea in the rats fed agave fructosan. Highly 
significant reductions in plasma cholesterol levels were observed in fructosan (35%) and inulin 
(22%) treated groups, and hepatic cholesterol was reduced ~ 10% in each group. The average fecal 
sterol excretion was 16.3 mg/day in the fructosan diet group compared with 10.4 and 11.2 mg/day 
in the basal diet and inulin diet, respectively. Mean fecal excretion of bile acids was unchanged 
in the fructosan group (16.8 mg/day) compared with controls (17.0 mg/day) and was reduced to 
11.9 mg/day in the inulin diet group, however, the difference was not significant. 

6.1.4 Toxicological Studies with Fructo-oligosaccharides 

In a critical review of the animal toxicology data and clinical studies of inulin and oligofructose 
(fructans), Carabin and Flamm (1999) concluded that these fructans have not shown evidence of 
mortality, morbidity, target organ toxicity, reproductive or developmental toxicity, mutagenicity 
or carcinogenicity. The authors defined the scope of their review as including any inulin-type 
fructan which contains molecules with an average DP 10 and above (referred to as inulin); any 
inulin-type fructan containing only molecules with a DP less than 10 and derived from chicory 
(referred to as oligofructose); and substances synthesized from sucrose with an average DP 3.5 
(referred to as fructo-oligosaccharides or FOS). The authors considered toxicological studies 
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performed with FOS to be predictive of the effects of naturally occurring inulin and oligofructose 
since the substances are chemically and physiologically similar entities with like nutritional 
properties. The following is a brief summary of the studies discussed by Carabin and Flamm 
(1999): 

The rat oral LDso for FOS was determined to be greater than 9 g/kg. In a rat 6-week oral toxicity 
studies, conducted by gavage and dietary feeding routes, respectively, there was no treatment­
related toxicity in any FOS-treated groups up to a dose of 4.5 g/kg (gavage) and 10% FOS in the 
diet relative to control diets containing existing sugars commonly used in the food supply (Takeda 
and Niizato, 1982). 

In a 2-year carcinogenicity study with male and female Fischer 344 rats (Clevenger et al., 1988), 
given FOS with their diet at concentrations up to 50,000 ppm ( equivalent to 2170 mg/kg/day and 
2664 mg/kg/day, respectively, for male and female rats), there were no significant dose-related 
effects on body weight, food consumption, survival, growth, hematology, blood chemistry, or 
organ weights, nor did the treatment affect the incidence of neoplasms. 

Maternal and developmental toxicity was evaluated in Wistar rats (Henquin, 1988) and Crl CD 
(SD) BR rats (Sleet and Brightwell, 1990). Dietary supplementation with FOS at concentrations 
up to 20% did not cause adverse effects or negatively affect the pregnancy outcome or in utero or 
early postnatal development of the rat. The only treatment-related effect was a moderate reduction 
in maternal body weight observed in the 20% FOS groups. 

Fructo-oligosaccharides exhibited no genotoxic activity in three assays conducted with and 
without metabolic activation, which included the bacterial reverse mutation assay with Salmonella 
typhimurium (strains TA1535, TA1537, TA1538, TA98, and TAl00) and Escherichia coli WP2 
uvr A, the L5178Y mouse lymphoma TK6 mammalian cell mutation assay, and an unscheduled 
DNA synthesis assay in human epithelioid cells (Clevenger et al., 1988). 

As concluded by the Carabin and Flamm (1999): 

"No evidence of treatment-related toxicity, carcinogenicity, or genotoxicity was 
observed from standard toxicity tests conducted at doses far above anticipated 
human exposure. Human and animal studies demonstrated that inulin-type 
fructans do not adversely affect mineral absorption, glycemic control, lipid 
metabolism, or intestinal flora. " 

Fructo-oligosaccharides induce less diarrhea than the disaccharide maltitol and significantly less 
than the monosaccharide sorbitol (Takeda and Niizato, 1982). Inulin, as a slower fermenting 
compound, has better gastrointestinal tolerance than fructo-oligosaccharides or oligofructose, and 
similarly, agave inulin can be expected to be better tolerated than the shorter chain molecules with 
respect to gastrointestinal symptoms. 

6.1.5 Toxicological Studies with Carboxymethyl Inulin 
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Johannsen (2003) reviewed the toxicological properties of carboxymethyl inulin, a material used 
as an anti-sealant in food processing applications that is synthesized by carboxylation of a chicory­
derived inulin. Several studies conforming to international test guidelines were reviewed. In brief, 
a rat 4-week toxicity study by the gavage route showed no treatment-related effects in body weight, 
food consumption, mortality, hematology, clinical blood chemistry, organ weights or gross or 
microscopic pathology up to the highest dose of 1000 mg/kg-day. Females in the 1000 mg/kg-day 
group showed a modest increase in motor activity, however, this finding was not considered 
toxicologically significant. A guinea pig Magnusson-Kligman maximization test showed no 
evidence of dermal sensitization with carboxymethyl inulin. It was also not genotoxic in either 
bacterial reverse mutation assays conducted with Salmonella strains TA1535, TA1537, TA98 and 
TAl00 or in Escherichia coli WP2uvrA, and did not induce chromosomal aberrations Chinese 
hamster ovary cells in vitro. 

6.1.6 Allergenicity 

No cases of allergenicity or hypersensitivity reported in association with consumption of Agave 
inulin were located in the published literature. Natural sources of agave juice concentrates, such 
as agave inulin and syrup, have been safely consumed for decades. There is no evidence that inulin 
content is implicated as allergenic in any the foods of the 8 major food allergens (FDA 2010). The 
lack of available information and absence from FDA's list leads to the conclusion that allergic 
reactions to agave inulin are not of concern. 

It is important to emphasize that the agave inulin Inufib TM is derived from the pifias and is not 
derived from the leaves of the agave, because sap or extracts from the leaves from some agave 
species have been noted to contain saponins and raphides of calcium oxalate. In contrast to the 
juice extracted from the pifias of the agave plant, the leaves can produce a liquid that can be 
irritating when it comes in contact with human skin. Workers in tequila distilleries and on agave 
plantations may develop an irritant contact dermatitis, which was determined by Salinas et al. 
(2001) to be attributable to the presence of sharp, needle-like calcium oxalate, known as raphides, 
in the plant. Salinas et al. (2001) isolated and purified calcium oxalate crystals from the leaves of 
A. tequilana. The crystals were characterized as 30-500 µmin length, sharpened at both ends. One 
drop of juice pressed from the leaves contained 100- 150 of the needle-like crystals. 

Outside of agave plantations and tequila distilleries, agave-induced irritant dermatitis is relatively 
rare (Ricks et al., 1999). Twelve cases of irritant contact dermatitis provoked by the popular 
ornamental plant, Agave americana, have been reported (Hackman et al. 2006). Ricks et al. (1999) 
presented a case report of Agave-induced purpura on the anterior legs in an otherwise healthy 
patient. The condition developed as a result of landscaping work during which an A. americana 
plant was cut down with a chain saw. Histopathology examination of punch biopsy was consistent 
with hypersensitivity vasculitis. 

Inufib™ is mechanically extracted from the pines ("pifias") of the agave plant, defined as the stems 
without the leaves. Indeed, when the plants are harvested, the leaves and roots are cut off and left 
in the fields for soil enrichment. The resulting inulin does not contain saponins or raphides of 
calcium oxalate. Due to the rigorous production methods, good manufacturing practices, and 
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quality standards used in the manufacture oflnufib™, hypersensitivity is not a safety concern for 
Agave inulin. 

Only two cases of anaphylaxis to inulin in food have been published (Gay-Croisier, 2000 and 
Franck et al. 2005), indicating that allergy to inulin is extremely rare given its widespread presence 
and use in food. The two cases were related to consumption of Raftiline®HP, a chicory root inulin 
(from Cichorium intybus, plant family Compositae (also called Asteraceae). In the chicory inulin 
case reported by Franck et al. (2005), a 50-year-old woman with a past history of allergy to 
artichoke presented with two episodes of immediate allergic reactions, one of which was a severe 
anaphylactic shock after eating two types of health foods containing inulin. Both food products 
had added inulin (Raftiline®HP) for its bifidogenic effect: 0.38 gin one biscuit and 2.5 gin the 
yoghurt. Specific IgE to an inulin-protein compound was identified using dot blot and dot blot 
inhibition techniques, suggesting possible inulin binding to food proteins during heating. Due to 
the potential for cross-reactivity, the authors concluded that consumers of health foods containing 
Raftiline with any history of allergy to other members of the Asteraceae (Compositae) plant family, 
viz., artichoke (genus Cynara) or endive (genus Chicorium ), should be warned (Franck et al. 2005). 
While inulin allergy is exceedingly rare, the only cases are associated with inulin from chicory 
(Cichorium intybus) from the plant family Asteraceae, whereas no instances of allergy from agave 
inulin, plant family Asparagaceae, are known. Hence, the above referenced warning for products 
containing Raftiline would not apply to agave inulin. 

6.1.7 Regulatory Status of the Notified Substance and Similar Substances in 
Other Jurisdictions 

Chicory-derived fructan concentrates (e.g., Frutafit® inulin and Frutalose® oligofructose) and 
FOS are marketed in the U.S. and have GRAS status (FDA 2002b, 2003, 2012, 2014 and 2015). 
In common with agave inulin, these GRAS products are fructose oligo- and polysaccharides 
covering a range of DP, from <10 for the fructooligosaccharide products (e.g., GRN 44 and 392) 
and >10 for inulin products (e.g., GRN 118, 477 and 537). Agave inulin differs from these 
products in the amount of branching of the fructosyl linkages and internal glucose moieties, 
however, these differences are quantitative rather than qualitative. Inufib™ (~90% agave inulin 
content) has been on the market for over 15 years, and no safety concerns have been reported. 

The FDA, and Health Canada have reviewed the safety of inulin and fructans from chicory and 
other plant sources and found their use to be safe based on the available animal, in vitro, and human 
safety data. Inulin from a variety of plant species including Agave azul tequilana, Jerusalem 
artichoke (Helianthus tuberosus) and chicory (Cichorium intybus) are used in the food industry 
(Roberfroid and Delzenne, 1998) and have been the subject of numerous published scientific 
evaluations and regulatory reviews (FDA, 2000a, 2002, 2011, 2013; 2014 Health Canada, 2013). 

In the U.S., chicory inulin was determined to be GRAS without questions by FDA (FDA 2003, 
GRN 118) and fructooligosaccharide (FOS), a shorter chain length fructan produced by enzymatic 
synthesis from sucrose, was determined to be GRAS without questions by FDA (FDA, 2000b 
GRN 44). More recently, other chicory inulin products (GRN 382 and 477) and short chain FOS 
produced by enzymatic synthesis from sucrose (GRN 537) were determined to be GRAS without 
questions by FDA (FDA, 2012, 2014, 2015). 
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Inulin has been approved for use as an acceptable food or food ingredient in most countries 
including all EU countries, Australia, Canada, and Japan (Franck, 2002). As a food or food 
ingredient, inulin can be used without specific limitations as ingredients in foods and drinks. A 
specific Association of Official Agricultural Chemists (AOAC) method of analysis was developed 
for fructans (AOAC 997.08) to accurately measure the content of inulin and oligofructose 
(Coussement, 1999). 

Inulin from Blue agave, chicory root, and Jerusalem artichoke tuber are among the dietary fibers 
that were assessed and found acceptable by the Food Directorate, Health Canada (Health Canada, 
2013). 

Inulin is classified as an allowable food ingredient under the European Directive 95/002 on Food 
Additives (EC, 1995), and all EU countries list inulin as having food ingredient status. 

Food manufacturers have added inulin-derived substances to the general food supply in Australia 
and New Zealand since the mid-1990s. The technological purpose for addition to food is to 
emulsify or thicken food, or for nutritional reasons, such as for their prebiotic effect or as dietary 
fiber. Since 2001, inulin has appeared in a wide range of foods and is predominantly labeled as 
dietary fiber (FSANZ, 2008). 

6.1.8 Safety Data Summary 

Studies conducted and published in support of the evaluation of the safety of agave inulin, 
regardless of DP, include in vitro and in vivo animal studies as well as clinical studies in humans. 
These studies show low acute oral toxicity in mice and rats (>5 g/kg bw) and an absence of 
mutagenicity and clastogenicity with test substances having DP spanning the range of Inufib DP. 
In rodent studies employing fructan-enriched diets, the most consistent observation was a modest 
reduction in body weight gain and mild diarrhea, observed when doses were high at 5 to 10% of 
the total diet. 

In humans, no adverse effects were noted other than mild, transient gastrointestinal (GI) effects 
such as flatulence and abdominal discomfort. It should be noted that these GI effects have also 
been documented with other plant fructans (e.g., chicory-derived inulin) and are the same as those 
symptoms associated with the intake of fruits and vegetables which contain dietary fructans. Most 
notably, in a critical review of the animal toxicology data and clinical studies of inulin-type dietary 
fructans considering both inulin and oligofructose, Carabin and Flamm (1999) concluded that these 
fructans have not shown evidence of mortality, morbidity, target organ toxicity, reproductive or 
developmental toxicity, mutagenicity or carcinogenicity. The authors considered toxicological 
studies performed with synthetic fructo-oligosaccharides (average DP= 4) to be predictive of the 
effects of naturally occurring inulin and oligofructose since the substances are chemically similar 
entities with like nutritional properties. Literature searches up to the present have revealed no 
studies that report safety concerns confirming Carabin and Flamm' s (1999) earlier findings. 

32 



©2018 NSF Agave Inulin 11/18 

All nondigestible carbohydrates including inulin-type fructans may cause intestinal discomfort and 
possible laxative action that is dose-related as a result of fermentation in the large bowel. 
Roberfroid and Delzenne (1998) concluded from their review of the published data that: 

"In a liquid food product, a single daily dose of 10 g will not cause a transient 
appearance of mild symptoms of intestinal discomfort, whereas a single daily dose 
of 20 g may, and the single daily dose likely to cause major discomfort in most 
individuals (except very resistant high-fiber consumers) is 30 g. However, if the 
dose is split through the day into several individual servings, symptoms of 
discomfort will be reduced and, in most cases, will disappear, even for total daily 
doses as high as 20-30 g. Liquid food products containing inulin-typefructans are 
always more likely to induce intestinal discomfort than solid formulations are, and 
the risk of an effect is reduced if the food product is consumed as part of a complete 
meal. Finally, it must be underscored that a small percentage (1-4%) of the 
population might have a higher-than-average sensitivity to these intestinal 
discomforts. But these highly sensitive individuals are also likely to be very 
sensitive to the intestinal discomfort caused by sugar alcohols, any nondigestible 
carbohydrates, or even fermented dairy products. " 

A committee of experts concluded that increased exposure to inulin and oligofructose is likely to 
be of negligible biological significance even for a consumer at the 90th percentile dietary exposure 
level (Kolbye et al, 1992), and this conclusion has stood for over two decades. 

The potential allergenicity of agave inulin was researched in the available literature, and no cases 
of allergenicity or hypersensitivity reported in association with consumption of Agave inulin were 
located despite a substantial history of human consumption. There is no evidence that inulin 
content is implicated as allergenic in any the foods listed among the 8 major food allergens (FDA 
2010). Hypersensitivity is not a safety concern for dietary Agave inulin produced using the 
rigorous production methods, practices and quality standards such as those used in the manufacture 
oflnufib™. 

In a review of the applications of inulin and oligofructose in health and nutrition, Kauer and Gupta 
(2002) summarized the effect on various human health parameters of inulin/oligofructose in the 
diet. In addition to the bifidogenic effect of fructans and effects on serum lipids, oligofructose and 
inulin relieved constipation, lowered blood glucose levels, and increased the absorption of calcium. 

In summary, healthy adult men and women, and healthy infants showed minimal to no 
gastrointestinal symptoms associated with the daily ingestion of up to 7.5 g agave inulin over 
periods of three or six months. The available data on inulin and oligofructose have demonstrated 
no evidence of toxicity based on animal and clinical studies. Signs of gastrointestinal intolerance 
are observed with intakes above 20--30 g; however, fructans are better tolerated when given with 
solid food and when given in divided doses throughout the day. 
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6.2 § 170.250(a)(l): Basis for Conclusion of GRAS Status for the Notified Substance 

!IDEA had determined that their Agave Inulin product Inufib™ is GRAS based on a combination 
of: (a) general recognition of safety through scientific procedures based on generally available and 
accepted scientific data, and (b) experience based on common use of the substance in food prior 
to January 1, 1958. Item (a) is based upon studies conducted and published in support of the 
evaluation of the safety of agave inulin which include in vitro and in vivo animal studies as well 
as clinical studies in humans, and is corroborated by the GRAS panel review described in Section 
9 of this notification. More specifically: 

• The estimated dietary intake (EDI) of the notified substance in the general population is 
not expected to increase as a result of the intended use. The EDI will be equal to or less 
than the EDI of an inulin product for an identical general food use (GRN 118), and the 
notified substance will serve as an alternative source, rather than an additional source, of 
agave inulin for use in food (see further discussion below). 

• Studies conducted and published in support of the evaluation of the safety of agave inulin, 
including in vitro and in vivo animal studies as well as clinical studies in humans, report 
no safety concerns up at doses of 1000 mg/kg-day in rats and at typical consumption levels 
in humans, respectively. 

• Agave inulin and inulin-related fructans have a long history of human consumption and 
safe use based on the narrative presented in section 5 of this notification. 

This GRAS determination is for an identical general food use of agave inulin ( excluding meat and 
poultry) to the current chicory-derived inulin product as described in GRN 118 (FDA, 2002). 
Imperial Sensus, in GRAS Notification 118, estimated the combined average intake of inulin by 
the general U.S. population (non-breastfeeding infants up to two years of age through consumers 
two years of age and older) from all uses of Frutafit® (i.e., general food use including meat and 
poultry) would be 2.3 to 10.l g inulin/person-day, and the 90th percentile intake was estimated to 
be 5.7 to 19.2 g inulin/person-day. Given that the level of inulin in the Frutafit® product (~90%) 
is virtually the same as the level of inulin in IIDEA's InufibTM, the same levels added to food will 
result in the same levels of inulin per serving. The estimated intake of inulin from the proposed 
uses ofIIDEA's products will be the same as or less than that of the current GRAS chicory-derived 
inulin product that was the subject of GRN 118, since use in meat and poultry is not being 
considered as part of this GRAS Notification for Inufib™. Therefore, the proposed uses of 
Inufib™ will not result in an increase in the overall consumption of inulin but will simply provide 
an alternative source of inulin for use in food. 

The studies described in Section 6.1 of this notification show low acute oral toxicity in both rats 
and mice, an absence of genotoxic effects, and no adverse effects when evaluated in human clinical 
studies and rodent feeding studies. In human clinical studies (Lopez-Velazquez et al. (2013); 
Holscher et al. (2014)), no adverse effects were noted at consumption levels up to 7.5 g 
fructans/day in infants and adults respectively, other than mild, transient gastrointestinal (GI) 
effects such as flatulence and abdominal discomfort. These GI effects have also been documented 
with other plant fructans such as chicory-derived inulin (Bonnema et al., 2010) and are the same 
as those symptoms associated with the intake of fruits and vegetables. Agave inulins are similarly 
well tolerated in rodents. Mice fed A. tequilana-derived fructans at a dietary exposure of 10% for 

34 



©2018 NSF Agave Inulin 11/18 

5 weeks (Urias-Silvas et al. 2008) or given gavage doses of A. tequilana-derived fructans at doses 
of 5 g/kg-day for 12 weeks Marquez-Aguirre et al. (2013) were healthy throughout their respective 
exposure periods with no adverse effects reported. OECD guideline compliant toxicity tests 
revealed a lack of acute toxicity in mice and rats at doses up to 5000 mg/kg (Marquez-Aguirre et 
al., 2013; Gracia et al., 2013), and a lack of mutagenicity in vitro (Marquez-Aguirre et al., 2013) 
and clastogenicity in vivo Gracia et al. (2013). 

There is no basis for any concern for purified inulin from any source regardless of differences in 
chemical structure, i.e. number of fructose units per molecule and degree of branching with 
B(l ---+6) linkages. Literature searches up to the present have revealed no studies that report safety 
concerns. Evaluations of the possible effects of plant-derived inulin concentrates on calcium and 
magnesium absorption and allergenicity have also been considered by U.S. FDA and Health 
Canada, and these reports demonstrated the absence of significant safety concerns when consumed 
as part of the normal diet. 

In conclusion, the fermentable carbohydrates that occur naturally in the agave plant, referred to as 
agave inulin, are extractable by mechanical means and have been demonstrated to be safe for oral 
intake through standard animal toxicity studies, genetic toxicity studies, clinical studies, and 
through their history of safe human ingestion. Their prebiotic and related gastrointestinal effects 
are well described and understood. Signs of gastrointestinal intolerance, such as flatulence, and 
bloating, have been seen with intakes of inulin and/or oligofructose above 20-30 g, but these 
effects are not considered harmful to health. 

6.3 § 170.250(a)(2): Statement Regarding the Status of all Data and Information Used to 
Establish Safety 

All data used in this GRAS determination are publicly available. None of the information used in 
this assessment is confidential or unavailable to the general public. 

6.4 § 170.250(b): Basis for Conclusion that the Notified Substance is Generally 
Recognized Among Qualified Experts to be Safe Under the Conditions of its 
Intended Use 

The regulatory framework for determining whether a substance can be considered generally 
recognized as safe (GRAS) in accordance with section 201(s) (21 U.S.C. § 321(s)) of the Federal 
Food, Drug, and Cosmetic Act (21 U.S.C. § 301 et. Seq.) ("the Act"), is set forth at21 CFR 170.30, 
which states: 

General recognition of safety may be based only on the view of experts qualified by 
scientific training and experience to evaluate the safety of substances directly or indirectly 
added to food. The basis of such views may be either (I) scientific procedures or (2) in the 
case of a substance used in food prior to January I, 1958, through experience based on 
common use in food. 
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General recognition of safety requires common knowledge about the substance throughout 
the scientific community knowledgeable about the safety o_f substances directly or indirectly 
added to food. General recognition of safety based upon scientific procedures shall 
require the same quantity and quality of scientific evidence as is required to obtain 
approval of a food additive regulation for the ingredient. General recognition of safety 
through scientific procedures shall ordinarily be based upon published studies, which may 
be corroborated by unpublished studies and other data and ir!{ormation. 

These criteria are applied in this analysis to determine whether the use of an agave-derived inulin 
for use in food for human consumption is GRAS based upon scientific procedures. All data used 
in this GRAS determination are publicly available and generally known, and therefore meet the 
"general recognition" standard under the FD&C Act. 

The aforementioned critical elements were articulated in the opinion of the Expert Panel (Exhibit 
1, Section 9) in the safety evaluation of inulin, oligofructose and fructo-oligosaccharides. The 
common knowledge element of the "general recognition" standard required under the Federal 
Food, Drug, and Cosmetic Act has been met. The data and information relied upon to establish 
safety is generally available from the peer-reviewed scientific literature, international 
review/authorizations, FDA GRNs, history of use, and a consensus among qualified scientists is 
established and documented herein. Determination of the safety and GRAS status of the agave 
inulin product described above for direct addition to food under its intended conditions of use was 
made through deliberation of an Expert Panel consisting of Richard Kraska, Ph.D., DABT, ( chair), 
Robert S. McQuate, Ph.D., and Robert W. Kapp, Jr., Ph.D., Fellow ATS, ERT-UK, who reviewed 
a dossier prepared by IIDEA's agent, NSF International, as well as other information available to 
them. These individuals are qualified by scientific training and experience to evaluate the safety 
of food and food ingredients. They individually and collectively critically evaluated published 
data and infonnation pertinent to the safety of agave-derived inulin and unanimously concluded 
that the intended use of agave inulin in food, produced in a manner consistent with cGMP and 
meeting the specifications delineated herein for Inu:fib™, is "generally recognized as safe" 
(GRAS) based on scientific procedures. The Panel's GRAS opinion is included as Exhibit 1 to this 
document. 

IIDEA agrees with the Expert Panel and has concluded that agave inulin is GRAS under the 
intended conditions of use on the basfa of scientific procedures; and, therefore, it is excluded from 
the definition of a food additive and may be marketed and sold for its intended purpose in the U.S. 
without the promulgation of a food additive regulation under Title 21 of the CFR. 

6.5 § 170.250(c): Statement Regarding Data that are Inconsistent with the Conclusion of 
GRAS Statu.s 

Studies have been performed in which C57BL/6J ApcMia/+ mice, a genetic model for enhanced 
susceptibility to liver tumoriginicty, were exposed to inulin enriched diets. This transgenic mouse 
contains a non-sense mutation in the murine Ape gene and it is strongly predisposed to developing 
intestinal tumours at a relatively young age. In these studies, exposure to 10% inulin (polydisperse 
P(2-1) fructan) for three, six, or nine weeks resulted in increased incidence of adenomas (20%) 
and increased adenoma size (44%) in the small intestine (Pajari et al., 2003), as well as increased 
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cellular expression of nuclear P-catenin (Misikangas et al., 2005), and cyclin Dl (Misikangas et 
al., 2008) during the formation of these adenomas, compared to similar mice on control diet. The 
authors of these studies generally conluded that dietary inulin can activate the normal-appearing 
mucosa P-catenin signaling, which, in the presence of Ape mutation, induces adenoma growth. 

Pool-Zobel (2005) noted that adenocarcinomas are seldom observed in ApcMinl+ mice, and the 
progression from pre-neoplastic lesion to carcinoma has not been established in this model. 
Moreover, the K-ras mutations observed in many hwnan tumors are not detected in Min mice 
polyps (Shoemaker et al. 1997), and the inactivation of p53, which is commonly reported in human 
cancers, did not increase tumor incidence in Min mice (Fazeli et al. 1997). Another disadvantage 
of these mutants as models of hwnan colon cancer is that their tumors occur predominantly in the 
smaU intestine and not in the colon (Pool-Zobel, 2005). Consequently, since the fermentation 
conditions by the gut flora are completely different in the small intestine than in the colon, and 
since the small intestine is not a target tissue of human cancer (Pool-Zobel, 2005), the human­
relevance of the inulin-induced adenomas in the small intestine of ApcMin/+ mice is questionable. 

Moen et al. (2016) conducted an inulin-based feeding study on a novel genetic strain: A/JMin/+ 
mice. According to the study authors, these mice provide "a better model for colon cancer as 
(they) spontaneously develop a considerable number of colonic adenomas that eventually progress 
to carcinomas in old individuals", and "are also more susceptible to AOM-induced colon 
carcinogenesis than C57 BL/6J Min/+ mice." Azoxymethane-treated A/JMinl+ mice fed a diet of 
15% inulin (a water soluble commercial long chain (chain length 2: 23) had significantly lower 
colon tumor incidence compared with concurrent groups of experimental mice fed cellulose or 
brewer' s grain. Therefore, in contrast to mice that are predisposed to the non-human relevant small 
intestinal adenoma (C57BL/6J ApcMin/+), dietary inulin does not result in increased tumor 
incidence relative to similar fibers in mice predisposed to the more human-relavant genetic model 
for colon cancer (A/JMint~ . 

In conclusion, based on the considerations described above, findings of increased adenoma 
incidence in inulin-fed C57BL/6J ApcMin/+ mice (Pajari et al. 2003; Misikangas et al., 2005; 
Misikangas et al., 2008), do not contradict the GRAS-status of inulin-type fructans. Recent reviews 
of the scientific literature revealed no other potential adverse health concerns. 

6.6 § 170.250( d): Statement Regarding Exemption of Data from Disclosure under the 
FOIA 

None of the data and information presented in this GRAS notification are exempt from disclosure 
under the FOIA. 

6. 7 § 170:250( e): Statement Regarding Non-Public Safety Related Data and Information 

Since all of the data and infonnation presented in this GRAS notification were available to the 
Expert Panel during their determination of GRAS status, this section is not applicable. 
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7.0 LIST OF SUPPORTING DATA AND REFERENCES 

7.1 § 170.250: List of Safety Studies Cited in Part 6 

A list of studies described in Section 6 that support the safety of the notified substance are listed 
in Tables 7a and 7b below. Table 7b includes studies on inulins not derived from Agave tequilana 
Weber v.ar. azul but are chemically similar to the notified substance and thus deemed relevant. 

Table 7a: List of Safety Studies on the Notified Substance (Inulins derived from Agave 
tequ.ilana Weber var. azu.l) 

Species tudy Type 
Study 

Duration Doses Results Refe11en£e 

Human Infants Clinical Trial 6months 
7.l -7.5 

g/day 
No adverse effects 

reported. 

L6pe,2,-
Velazquez et al , 

(2013) 

Human Adults Clinical Trial 

7;, days (2 
intermittent 

7-day 
washout 
periods) 

0. :S.0, or 7.5 
g/day 

High dose associated 
with mild GI effects; 
characterized as non-

adverse. 

Holscher et al. 
(2014) 

Human Adults Clinical Trial 
Single dose 
with 6-hour 
observation 

24 g 
No adverse effects 

reported* 
Tarini and 

Wolever (20 IQ) 

BALB/CAnNh.sd 
mice 

Feeding Study 
Nine 

months 
Not stated 

No adverse effects 
reported 

Rivera-Huerta 
etaL (2017) 

Obese Male 
C57 /BL/6 Mice 

Repeated Dose 
Gavage Stud 

12 weeks 5 gi'kg-day 
No adverse effects 

reported. 

Marquez-
Aguirre et al. 

(20 l.3) 

Mice 
(unspecified 

strain) 

Repeated Dose 
Feeding Study 5 weeks 

10% dietary 
concentration 

Reduced body weight 
gain and liver weights; 

no histologicaJ 
findinJZs in the liver. 

Urias-Silvas et 
al, (2008) 

Balb/c Mice Acute Toxicity 
Single dose 
with 14-day 
observation 

175,550, 
1750,and 

5000mg/kQ: 

No mortality or 
adverse effects 

reported. 

Marquez-
Aguirre et al. 

(2013) 

Hsd:ICR Mice Acute Toxicity 
Single dose 
with 14-day 
observation 

1,7.5, 55, 175, 
550 1750, or 
5000 mg/kg 

No mortality or 
adverse effects 

reported. 

Gracia et al. 
(2013) 

S. typhi.muriwn 
strains TA98, 
TAl00, end 

TA102 

Bacterial 
Reverse 

Mutation Assay 

NIA; in 
vitro study 

Up to 800 
µg/plate 

N oo-mutagenic 
Marquez-

Aguirre et al. 
(2013) 

Mice 
(unspecified 

strain) 

Chromosome 
Aberration 

Single dose 
143, 357.5, or 

715 mg/kg 
Non-clasoogenic 

Gracia et al. 
(2-0 l 3) 

Mice 
(unspecified 

strain) 

Micronucleus 
Assay 

Single dose 
143, 357.5, or 

7 15 rng/kg 
Negative for induction 
of micronucleated cells 

Gracia et al. 
(2013) 
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Table 7b: List of Safety Studies on lnulins Derived from Other Sources 

Species Test 
.Substa.pce Study 'fype 

Study 
.Du.ration Doses. Results Reference 

Ruman 
Adults 

Native 
chicory inulin 

Clinical 
Trial 

5 days 
5 g/day or 10 

g/day 

Mild increase in 
bloating and 
flatulence; no 
other adverse 

effects reported. 

Bonnema et 
al. 2010 

Wistar Rats 
Fructans from 

Agave 
salmiana 

Feeding 
Study 

13 weeks 
10% dietary 

concentration 
No adverse 

effects reported. 

Davila-
Cespedes et 
al. (2014) 

Sprague-
Dawley Rats 

Oligofructose-
enriched 

inulio derived 
from chicory 

root 

Feeding 
Study 

28 weeks 
8% dietary 

concentration 
No adverse 

effects reported. 
Hijova et al. 

(2013) 

Obese 
Wistar Rats 

Fructans from 
Agave 

angustifolia, 
Heliantbus 

tuberosus, and 
Cichorium 

intvbus 

Feeding 
Study 6 weeks 7 - 9 g/kg-day 

No adverse 
effects reported. 

Rendon-
Huerta et al. 

(20!.2) 

MaleF-344 
Rats 

Fructans 
extracted 

from onion 
(Allium cepa 

L) 

Feeding 
Study 

4 weeks 
7% dietary 

concentration 
No adverse 

effects reported, 

Roldan-
Marin et al. 

2009 

B6C3Fl 
Mice 

Chicory root 
inuJin 

Feedfag 
Study 

6 weeks 

10% dietary 
concentration 

(approximately 
I 00 i!/lrn:) 

No adverse 
effects reported. 

Buddington 
et al. (2002) 

Albino rats 
InuJin, 

unknown 
source 

Feeding 
Study 

6 weeks 
5% dietary 

concentration 

13% reduced 
bodyweight 

gain, no other· 
adverse effects 

reponed 

Rao et al. 
(1965) 

Rat 
(unspecified 

strain) 
FOS 

Feeding and 
Gavage 
Studies 

6 weeks 
4.5 g/kg and 
10% dietary 

concentration 

No adverse 
effects reported. 

Takeda and 
Niizato, 1982 

F344rats FOS 
Feeding 
Study 

2 year 

2170-2664 
mg/kg-day, for 

males and 
females 

(respectively) 

No adverse 
effects or 
increased 

incidence of 
neoplasmas. 

Clevenger et 
al., 1988 

Wistar Rats 
and Cr! CD 

(SD) BR rats 
FOS Feeding 

Study 
During 

pregnancy 

Up to 20% 
dietary 

concentration 

No adverse 
maternal effects 

or in utero or 
early postnatal 
developmental 

effects 

Henquin, 
1988; Sleet 

and 
Brightwell, 

1990 

3 



©2018 NSF Agave loulio 11/18 

7 .2 References 

Web addresses were current at the time ofpublicatlon. Although they may change, these addresses should provide some 
direclion in ob[aining on-line in/Qrmation. 

Arrizon, J . S. Morel, A. Gschaedler and P. Monsan. 2010. Comparison of the water-soluble 
carbohydrate composition and fructan structures of Agave tequilana plants of different ages. Food 
Chemistry, 122(1): 123-130. 

Avila-Fernandez, A., X. Rendon-Poujol, C. Olvera, F. Gonzalez, S. Capella, A. Pena-Alvarez and 
A. Lopez-Munguia. 2009. Enzymatic hydrolysis of fructans in the tequila production process. J 
Agric Food Chem 57(12): 5578-85. 

Basilio, C.M., L. Seyler, J. Bernstein, and R. C. de la Mata. 1989. Isolation and characterization 
of an utero-active compound from Agave americana. P.R. Health Sci. J. 8(3):295-299. 

Bedour, M.S., M.H. Elgamal, B.A., and El Tawil. 1979. Steroid sapogenins, part XV, The 
constituents of Agave utahensis var. nevadensis, A. lophantha and A. parasana. Planta Med. 
36(2): 180-181. 

Bonnema, AL., L.W. Kolberg, W. Thomas, and J.L. Slavin. 2010. Gastrointestinal Tolerance of 
Chicory Inulin Products. J Am Diet Assoc. 110(6)865-868. 

Blunden, 0., Y.Yi, and K. Jewers. 1974. A reinvestigation of the steroidal sapogenins of Agave 
sisalana. Lloydia 37(1):10-16 (abstract only). 

Buddington, K.K., J, B. Donahoo, and R.K. Buddington. 2002. Dietary .oligofructose and inulin 
protect mice from enteric and systemic pathogens and tumor inducers. J Nutr.,132(3):472-7. 

Canadian Food Inspection Agency. 2011. Guide to food labeling and advertising. Chapter 6, the 
elements within the nutrition facts table. 
http://www.alimentheque.com/divers/GuideFoodLabellingAdvertising_ CFIA _ dec2011,pdf Last 
updated July 27, 2011. 

Carabin, l.G. and G Flamm. 1999. Evaluation of safety of inulin and oligofructose as dietary 
fiber. Regulatory Toxicology and Pharmacology 30(3) 268-282. 

Cedeno, M.1995. Tequila production. CritRev Biotechnol 15()):. 1-1 I. 

Davila-Cespedes, A , BJ. Juarez-Flores, J.M. Pines-Rodriguez, J.R. Aguirre-Rivera, A.C. Oros­
Ovalle, E.D, Loyola-Martinez, and H. Andrade-Zaldivar. Protective Effect of Agave salmiana 
Fructans in Azoxymethane-Induced Colon Cancer in Wistar Rats. 2014. Nat Prod Commun 9(10): 
1503-6. 

ChenP-Y, Y.C. Kuo, C-H. Chen, Y.H. Kuo, and C.K. Lee. 2009. Isolation and immunomodulatory 
effect of bomoisoflavones and flavones from AGAVE SISALANA Perrine ex Engelm. Mole. 
14:1789-1795. 

40 



©2018NSF Agave Inulio 11/18 

Clevenger, M.A., D. Turnbull, H. Inoue, M. Enomoto, A. Allen, L.M. Henderson, and E. Jones. 
1988. Toxicological evaluation ofNeosugar: Oenotoxicity, carcinogenicity, and chronic toxicity. 
J. Am. Col. Toxicol. 7, 5, 643- 662. 

Cornell 2009. http://www.ansci.cornell.edu/plants/toxicagents/saponin.html 

Corradini, C., F. Bianchi, D. Matteuzzi, A. Amoretti, M. Rossi, and S. Zanoni. 2004. High­
performance anion-exchange chromatography coupled with pulsed amperometric detection and 
capillary zone electrophoresis with indirect ultra violet detection as powerful tools to evaluate 
prebiotic properties of fructooligosaccharides and inulin. J. Chromatogr. 1054, 165-173. 

Coussement, P. A. 1999. Inulin and oligofructose: safe intakes and legal status. J Nutr 129(7 
Suppl): 1412S-7S. 

Crabbe, P. 1979. Mexican plants and human fertility. UNESCO Cour. 7:33-34. 

Cripps, A.L. and 0. Blunden. 1978. A quantitative gas-liquid chromatographic method for the 
estimation of hecogenin and tigogenin in the leaves, juice and sapogenin concentrates of agave 
sisalana, Steroids 31(5) 661-669. 

Daubioul C, Rousseau N, Demeure R, Gallez B, Taper H, Declercq B and Delzenne N. 2002. 
Dietary fructans, but not cellulose" decrease triglyceride accumulation in the liver of obese Zucker 
fa/fa rats. J Nutr 132, 967-973. 

Davidson, Alan. 1999. The Oxford Companion to Food. Oxford: Oxford University Press, 1999. 

Debnath, M., M. Pandey, R. Sharma, G.S. Thakur and P. Lal. 2010. Biotechnological intervention 
of Agave sisalana. A unique fiber yielding plant with medicinal property. Journal of Medicinal 
Plants Research Vol. 4(3) 177-187. 

European Commision (EC) 1995. EUROPEAN PARLIAMENT AND COUNCIL DIRECTIVE 
No 95/2/EC of 20 February 1995 on food additives other than colours and sweeteners. 
http://ec.europa.eu/food/fs/sfp/addit flavor/flavl 1 en.pdf 

Figlewicz, D. P., 0. Ioannou, J. Bennet Jay, S. Kittleson, C. Savard, and C.L. Roth. 2009. Effect 
of moderate intake of sweeteners on metabolic health in the rat. Physiol Behav 98(5): 618-24. 

FDA (U.S. Food and Drug Administration). 2000a. ORN 44 (GRAS Notice Review). 
Fructooligosaccharide Notifier: OTC Nutrition Company. Available online: 
http:/ /www.aocessdata.fda.gov/scripts/fcn/gras notices/302413A.PDF 

FDA (U.S. Food and Drug Administration). 2000b. Center for Food Safety and Applied Nutrition, 
Office of Food Additives Safety: Agency Response Letter: ORN No. 000044, 
CFSAN/Office of Food Additive Safety. Available online: 
http://www.accessdata.fda.gov/scripts/fdcc/index.cfin?set=GRASNotices&id=44 

41 



©2018 NSF Agave Inulin 11/18 

FDA (U.S. Food and Drug Administration). 2002. GRN 118 (GRAS Notice Review) Frutafit® 
Notifier: Imperial-Sensus, LLC. Available online: 
http://www.acc,essdata.fda.gov/scripts/fcn/fcnDetailN avigation.cfm ?rpt=grasListing&id= 118 

FDA (U.S. Food and Drug Administration). 2003. Center for Food Safety and Applied Nutrition, 
Office of Food Additives Safety: Agency Response Letter: GRAS Notice No. ORN 000118, 
May 5, 2003. Available online: 
http://www.fda.gov/F ood/IngredientsPackagingLabeling/GRAS/N oticelnventory/ucml 53 93 2 .ht 
m 

FDA (U.S. Food and Drug Administration). 2011. GRN 392 (GRAS Notice Review) 
Oligofructose. Notifier: Pfizer Nutrition and BENEO-Orafti. Available online: 
http://www.fda.gov/downloads/Food/IngredientsPackagingLabeling/GRAS/Noticelnventory/uc 
m277112.pdf 

FDA (U.S. Food and Drug Administration). 2012. Center for Food Safety and Applied Nutrition, 
Office of Food Additives Safety: Agency Response Letter: GRAS Notice No. GRN 000392, 
May 7, 2012. Available online: http://www.fda.gov/Food/IngredientsPackagingLabeling/ 
ORAS/Noticelnventory/ucm307720.htm 

FDA (U.S. Food and Drug Administration). 2013. GRN 477 (GRAS Notice Review) Long-chain 
inulin. Notifier: Danone Trading B.V. Available online: 
http://www.fda.gov/downloads/Food/[ngredientsPackagingLabeling/GRAS/Noticeinventory/uc 
m370435.pdf 

FDA (U.S. Food and Drug Administration). 2014. Center for Food Safety and Applied Nutrition, 
Office of Food Additives Safety: Agency Response Letter: GRAS Notice No. GRN 000477, 
March 14, 2014. Available online: 
http://www.fda.gov IF ood/IngredientsPackagingLabeling/GRAS/N oticelnventory/ucm3 94 342 .ht 
m 

FDA (U.S. Food and Drug Administration). 2014. GRN 537 (GRAS Notice Review) Short-chain 
fructooligosaccharides. Notifier: lngredion Incorporated. Available online: 
http://www.fda.gov/downloads/Food/InszredientsPackagingLabeling/GRAS/Noticeinventory/uc 
m422895.pdf 

FDA (U.S. Food and Drug Administration). 2015. Center for Food Safety and Applied Nutrition, 
Office of Food Additives Safety: Agency Response Letter: GRAS Notice No. ORN 000537, 
February 5, 2015. Available online: 
http://www.f da. gov/F ood/IngredientsPackagingLabeling/GRAS/N oticelnventory/ucm440653 .ht 
m 

Maron DM and Ames BN, Revised methods for the Salmonella mutagenicity test. 1983. Mutat 
Res 113(3-4):173-215. 

42 



©2018NSF Agave Ioulio 11/18 

Franck, A 2002. Technological functionality of inulin and oligofructose. British Journal of 
Nutrition; 87, Suppl. 2, S287-S291. 

Franck A. and L. De Leenheer. 2004. Chapter 14. lnulin pp. 439-448. In: Biopolymers Volume 
6, Polysaccharides I and II Ed. E. Vandamme, S.De Baets and A. Steinbuchel. Wiley - VCR 

Franck, P., D.A. Moneret-Vautrinb, M. Morisset, G. Kanny, M.L. Megret-Gabeaux and J .L. 
Oliviera 2005. Anaphylactic Reaction to lnulin: First Identification of Specific lgEs to an Inulin 
Protein Compound Int Arch Allergy Immunol 136: 155-158. 

Frank, 0. and T. Hofmann. 2000. Characterization of key chromophores formed by nonenzymatic 
browning of hexoses and L-alanine by using the color activity concept. J. Agric. Food Chem. 48, 
6303-6311. 

FSANZ (Food Standards Australia New Zealand). 2008. Final assessment report, Proposal P306, 
Addition of inulin, FOS & GOS io food. Available online: 
http://archive.foodstandards.gov .au/_ src:files/P306%20FOS%20&%20GOS%20F AR %20FINAL 
v2.pdf 

Garcia, M.D., AM. Quilez, M.T.. Saenz, M.E. Martinez-Dorm'nguez, and R. de la Puerta. 2000. 
Anti-inflammatory activity of Agave intermixta Trel. and Cissus sicyoides L., species used in the 
Caribbean traditional medicine. Journal of Ethnophannacology 71:395--400. 

Garcia-Aguirre, M., V.A. Saenz-Alvaro, M .A. Rodriguez-Soto, F.J. Vicente-Magueyal, E. 
Botello-Alvarez, H. Jimenez-Islas, M. Cardenas-Manriquez, R. Rico-Martinez, and J. L. 
Navarrete-Bolanos. 2009. Strategy for biotechnological process design applied to the enzymatic 
hydrolysis of agave fructo-oligosaccharides to obtain fructose-rich syrups. J Agric Food Chem 
57(21): 10205-10. 

Gay-Crosier F. 2000. Anaphylax.is from inulin in vegetables and processed food. N Engl J Med 
342:1372. 

Gomez E., K.M. Tuohy, G.R. Gibson, A Klinder and A. Costabile. 2010. In vitro evaluation of 
the fermentation properties and potential prebiotic activity of Agave fructans. Journal of Applied 
Microbiology 108 :2114-2121. 

Gracia M.I., M.M. Tinoco, H .M. Rivera, B.F. Sanchez, P.O. Tapia, L.M. Altamirano, RL. 
Romero, and O.L. Garcia. 2013. Acute Toxicity and Genotox:ic Evaluation of Mellin® and 
Metlos® (Organic Agave Fructans). Food and Nutrition Sciences 4:106-12. 

Gruhn, E. 1994. lnulin-dietary fiber from chicory and fructose syrups processed thereof Food 
Processing 1 :74- 177. 

Hackman D.A., N. Giese, J.S. Markowitz, et al. 2006. Agave (Agave americana): an evidence­
based systematic review by the Natural Standard Research Collaboration. J Herbal Pharmacother .. 
6(2): 101-122. 

43 



©2018NSF Agave Inulin 11/18 

Hariono, M., M. Faizin Akbar, I. Sularsih, L. Najihah, S. Purwadi, A. Wahyu Nugrahani. 2009. 
Extraction, identification and acetylation of inulin from Dahlia tuber (Dahlia Pinata Cav.) The 9th 
National Symposium on Polymeric Materials 2009 (NSPM 2009) pp. 572-578. Universiti Putra 
Malaysia. 

Health Canada. 2013. List of Dietary Fibres Reviewed and Accepted by Health Canada's Food 
Directorate. Accessed Februay 23, 2013 at: http://www.inspection.gc.ca/food/labelling/food­
labelling-for-industry/nutrition-labelling/elements-within-the-nutrition-facts-
table/eng/1389206763218/1389206811747?chap=5 and http://www.gftc.ca/pdfs/2-
listofdietaryfibresreviewedandacceptedbyhealthcanada dec%202013 .pdf 

Henquin J.C. 1988. Reproduction toxicity: study on the influence of fmctooligosaccharides on the 
development of foetal and postnatal rat. Raffinerie Tirlemontoise internal report. (Cited in 
Carabin, LG. and G Flamm. 1999). 

Hijova, E., V. Szabadosova_, J. Stofilova, and G. Hrckova. Chemopreventive and metabolic effects 
of inulin on colon cancer development. 2013. J Vet Sci 14(4): 387-393. 

Holscher, H.D., J.L. Doligale, L.L. Bauer, V. Gourineni, C.L. Pelkman, G.C. Fahey, Jr,, and K.S. 
Swanson. 2014. Gastrointestinal tolerance and utilization of agave inulin by healthy adults. Food 
Funct 5(6): 1142-9. 

IOAA (International Organic Agave Alliance). 2009. Located at: http://theIOAA.com Accessed 
October 3, 20 11 . http://theioaa.com/about-agave/agave-history/ (site no longer active). 

Japanese Infant Formula Survey. 1993. A survey of physical growth, nutritional intake, fecal 
properties and morbidity of infants as related to feeding methods. 

Johannsen, F.R. 2003. Toxicological profile of carboxymethyl inulin. Food Chem Toxicol 41(1): 
49-59. 

Kaur1 N. and A. K. Gupta. 2002. Applications of inulin and oligofructose in health and nutrition. 
J Biosci 27(7): 703-14. 

Kolbye, A.C., H. Blumenthal, B. Bowman, J. Byrne, C.J. Carr, J.C. Kirschman, M.B. Roberfroid, 
and M.A. Weinberger. 1992. Evaluation of the food safety aspects of inulin and oligofructose -
GRAS determination. Orafti internal report. Orafti, Tienen, Belgium (Cited in Coussement et. al., 
1999) 

Kuhnlein, H.V. 2004 Karat, Pulque, and Gae: Three Shining Stars in the Traditional Food Galaxy. 
Nutrition Reviews, 62(11) 439-442. 

Leach J.D. and K.D. Sobolik. 2010. High dietary intake of prebiotic inulin-type fructans in the 
prehistoric Chihuahuan Desert. British Journal ofNutrition, 103(11), 1558-1561 

44 



©2018 NSF Agave Inulin 11/18 

Lopez, M. G., N. A. Mancilla-Margalli, et al. 2003. Molecular structures of fructans from Agave 
tequilana Weber var. azul. J Agric Food Chem 51(27): 7835-40. 

Lopez, M. G. and Urias-Silvas, J. E. 2007. Agave fructans as prebiotics. Eds. Norio, S., 
Noureddine, B., Shuichi, 0. in Recent advances in fructooligosaccharides research pp. 296-310. 

Lopez-Velazquez G., L. Diaz-Garcia, A. Anzo, M. Parra-Ortiz, B. Llamosas-Gallardo, A.A. Ortiz­
Hernandez, J .Mancilla-Ramirez, J.M. Cruz-Rubio, and P. Gutierrez-Castrellon. 2013. Safety of a 
dual potential prebiotic system from Mexican agave "Metlin® and Metlos®", incorporated to an 
infant formula for term newborn babies: a randomized controlled trial. Rev Inv Clin 65(6):483-90. 

Lu, F.C. 1988. Acceptable daily intake: inception, evolution and application. Regul. Toxicol. 
Pharmacol. 8:45-60. 

Mancilla-Margalli, N. A. and M. G. Lopez. 2002. Generation of Maillard compounds from inulin 
during the thermal processing of Agave tequilana Weber Var. azul. J Agric Food Chem 50(4): 
806-12. 

Mancilla-Margalli, N. A. and M. G. Lopez. 2006. Water-soluble carbohydrates and fructan 
structure patterns from Agave and Dasylirion species. J Agric Food Chem 54(20): 7832-9. 

Marquez-Aguirre, A.L., R.M. Camacho-Ruiz, M. Arriaga-Alba, E. Padilla-Camberos, M. R. 
Kirchmayr, J .L. Blasco, and M. Gonzalez-Avila. Effects of Agave tequilana fructans with different 
degree of polymerization profiles on the body weight, blood lipids and count of fecal 
Lactobacilli/Bifidobacteria in obese mice. 2013. Food Funct. 4(8), 1237-44. 

Mellado-Mojica, E. and M. G. Lopez. 2012. Molecular structures offructans from Agave tequilana 
Weber var. azul, J. Agric. Food Chem., 2012, 60(47), 11704-11713. 

Michel-Cuello, C., B.I. Juarez-Flores, et al. 2008. Quantitative characterization of nonstructural 
carbohydrates of mezcal Agave (Agave salmiana Otto ex Salm-Dick). J Agric Food Chem 56(14): 
5753-7. 

Moshfegh, A.J., J.E. Friday, J.P. Goldman, and J.K. Chug Ahuja. 1999. Presence ofinulin and 
oligofructose in the diets of Americans. Am. Soc. Nutr. Sci. 14073-141 ls. 

Munjal, U., M. Glei, B.L. Pool-Zobel and D. Scharlau. 2009. Fermentation products ofinulin-type 
fructans reduce proliferation and induce apoptosis in human colon tumour cells of different stages 
of carcinogenesis. Br J Nutr. 102(5):663-71. 

Murphy, 0. 2001. Non-polyol low-digestible carbohydrates: food applications and functional 
benefits. Br J Nutr 85 Suppl 1: S47-53. 

Narvaez-Zapata, J.A. and L.F. Sanchez-Teyer. 2009. Agaves as a raw material: recent 
technologies and applications. Recent Pat Biotechnol 3(3): 185-91. 

45 



©2018NSF Agave Ioulin 11/18 

Niness, K.R. 1999. Inulin and oligofructose: what are they? J Nutr 129(7 Suppl): 1402S-6S. 

Ortiz-Basurto, R. I., G. Pourcelly, et al. 2008. Analysis of the main components of the aguamiel 
produced by the maguey-pulquero (Agave mapisaga) throughout the harvest period. J Agric Food 
Chem 56(10): 3682-7. 

OECD (2002). SIDS Dossier Linalool CAS No. 78-70-6. UNEP Publications. Available at 
http://www.inchem.org/documents/sids/sids/78706.pdf 

Ohtsuki, T. T. Koyano, T. Kowithayakom, S. Sakai, N. Kawahara, Y. Goda,. N. Yamaguchi, and 
M. Ishibashi. 2004. New chlorogenin hexasaccharide isolated from Agave fourcroydes with 
cytotoxic and cell cycle inhibitory activities. Bioorganic & Medicinal Chemistry 12 (14) 3841-
3845. 

Orafti. 2007. Oligofructose-enriched inulin Rational for inclusion as agricultural product. NOSB 
Meeting Washington DC. March 28,, 2007. 
http://www.ams.usda.gov/ AMSv l .0/getfile?dDocName=STEtPRDC5056499 
Accessed Oct. 3, 2011. 

Ortiz-Basurto, R.I., G. Pourcelly, T. Doco, P. Williams, M. Dornier, and M.-P. Belleville. 2008. 
Analysis of the Main Components of the Aguamiel Produced by the Maguey-Pulquero (Agave 
mapisaga) throughout the Harvest Period. J Agric. Food Chem. 2008, 56, 3682--3687. 

Patzold R. and H. Bruckner. 2005. Mass Spectrometric Detection and Foanation of D-Amino 
Acids in Processed Plant Saps, Syrups, and Fruit Juice Concentrates. J. Agric. Food Chem. 53: 
9722-9729. 

Pavis, N., Chatterton,N.J., Harrison, P.A., Baumgartner,S., Praznik, W., Boucaud, J.,et 
al.(2001).Structure of fructans in roots and leaf tissues of Loliumperenne. NewPhy- tol. 150, 83-
95.doi: 10.1046/j.1469- 8137.2001.00069. 

Peana, A.T., M.D. Moretti, et al. 1997. Anti-inflammatory activity of aqueous extracts and 
steroidal sapogenins of Agave americana. Planta Med 63(3): 199-202. 

Pena-Alvarez, A., L. Diaz; A. Medina, C. Labastida, S. Capella, and L. Elena Vera. 2004. 
Characterization of three agave species by gas chromatography and solid-phase microextraction­
gas chromatography-mass spectrometry. J Chromatogr A 1027(1-2); 131-6. 

Pereira Da Silva, B., A. P. Valente, et al. 2006. A new steroidal saponin from Agave shrevei. Nat 
Prod Res 20(4): 385-90. 

Phillips, K. M., M. H. Carlsen, et ~ - 2009, Total antioxidant content of alternatives to refined 
sugar. J Am Diet Assoc 109(1): 64-71. 

Rao, D.S., K. S. Murthy1 et al. 1965. Effect ofpolyfructosan from Agave vera-cruz mill. and inulin 
on cholesterol levels in plasma and liver of albino rats. Indian J Exp Biol 3: 103-5. 

46 



©2018 NSF Agave Inulin 11/18 

Rendon-Huerta, J.A., B. Juarez-Flores, J.M. Pinos-Rodriguez, J.R. Aguirre-Rivera, and R.E. 
Delgado-Portales. 2012. Effects of Different Sources of Fructans on Body Weight, Blood 
Metabolites, and Fecal Bacteria in Normal and Obese non-diabetic and Diabetic Rats. Plant Foods 
Hum Nutr 67(1): 64-70. 

Renwick, A.D. 1990. Acceptable daily intake and the regulation of intense sweeteners. Food. 
Addit. Contam. 7(4):463-75. 

Ricks, M.R., P.S. Vogel, D.M. Elston, and C. Hivnor. 1999. Purpuric agave dermatitis. J Am Acad 
Dermatol, 40(2 Part 2), 356-358. 

Rivera-Huerta, M., Lizarraga-Grimes, V.L., Castro-Torres, LG., Tinoco-Mendez, M., Macias­
Rosales, L., Sanchez-Bartez, F., Tapia-Perez, G.G., Romero-Romero, L., and Gracia-Mora, M.I. 
2017. Functional Effects of Prebiotic Fructans in Colon Cancer and Calcium Metabolism in 
Animal Models, BioMed Research International 1-10. 

Roberfroid, M. B. and N. M. Delzenne. 1998. Dietary fructans. Annu Rev Nutr 18: 117-43. 

Roberfroid M.B., J .A.E. Van Loo and G .R. Gibson. 1998. The bifidogenic nature of chicory inulin 
and its hydrolysis products. J Nutr 128: 11-19. 

Roldan-Mann, E., B.N. Krath, M. Poulsen, M.L. Binderup, T. H. Nielsen, M.Hansen, T. Barri, et 
al. 2009. Effects of an onion by-product on bioactivity and safety markers in healthy rats. Br J 
Nutr.102(11):1574-82. 

Rulis, A.M. and J.A. Levitt. 2009. FDA's food ingredient approval process: safety assurance based 
on scienctifc assessment. Regulatory Toxicol and Pharmacol: 53(1):20-31. 

Ruvalcaba-Ruiz D. and B. Rodriquez-Garay. 2002. Aberrant meiotic behavior in Agave tequilana 
Weber var. azul. BMC Plant Biology 2:10. http://www.biomedcentral.com/1471-2229/2/10 
Accessed Oct. 3, 2011. 

Sakai W.S., S.S. Shiroma, and M.A. Nagao. 1984. A study of raphide microstructure in relation 
to irritation. Scarring Electron Microscopy 11: 979-986. 

Salinas, M.L., T. Ogura and L. Soffchi. 2001. Irritant contact dermatitis caused by needle-like 
calcium oxalate crystals, raphides, in Agave tequilana among workers in tequila distilleries and 
agave plantations. Contact Dermatitis, 44, 94-96. 

Santos, W.R., R.R. Bemardot, L.M. Torres PeGanha, M. Palatnik, J. Paz Parente, and C.B. 
Palatnik de Sousa. 1997. Haemolytic activities and adjuvants. Effect mediterranea saponin 
response to the FML Leishmania donovani of plant saponins of Periandra on the hum oral antigeri. 
Vaccine, 15(9) 1024-1029. 

Segura, J .J ., F. Charles-Garcia, et al. 1996. Clinical study of the subacute administration of amole: 

47 



©2018NSF Agave Inulin 11/18 

clinical phase 1-B. Proc West Phannacol Soc 39: 29-30. 

Slauson, L.A. 2001. Insights on the pollination biology of Agave (AGAVACEAE) Haseltonia 8: 
10-23. 

Sleet, R., and J. Brightwell. 1990. PS-Teratology Study in Rats. Raffinerie Tirlemontoise Internal 
Report, as cited by Carabin and Flamm, 1999. 

Sotelo, A., S. Lopez-Garcia and F. Basurto-Pena. 2007. Content of Nutrient and Antinutrient in 
Edible Flowers of Wild Plants in Mexico. Plant Foods Hum Nutr 62: 133-8. 

Srinivasan, M. and LS. Bhatia. 1953. The carbohydrates of Agave vera cruz Mill. Biochem J 55(2): 
286-9. 

Srinivasan, M. and I.S. Bhatia. 1954. The carbohydrates of Agave vera cruz Mill. 2. Distribution 
in the stem and pole. Biochem J 56(2): 256-9. 

Takeda, U., and T. Niizato. 1982. Acute and subacute safety tests. Presented at the Proceedings of 
the 1st Neosugar Research Conference, Tokyo, 5/20/1982, as cited by Carabin and Flamm, 1999. 

Tarini, J. and T.M.S. Wolever. 2010. The fermentable fibre inulin increases postprandial serum 
short-chain fatty acids and reduces free-fatty acids and ghrelin in healthy subjects. Appl. Physiol. 
Nutr. Metab. 35: 9-16. 

Toriz G., E. Delgado and V. Zuniga. 2007. A proposed chemical structure for fructans from blue 
agave plant (Tequilana Weber var. azul). E-Gnosis, online vol 5, communicacion 1. Universidad 
de Guadalajara, Guadalajara, Mexico. 

Tovar, L. R., M. Olivos, et al. 2008. Pulque, an alcoholic drink from rural Mexico, contains 
phytase. Its in vitro effe.cts on com tortilla. Plant Foods Hum Nutr 63(4): 189-94. 

Uniyal, G. C., P.K. Agrawal, O.P. Sati et al. 1991. A spirostane hexaglycoside from Agave cantala 
fruits. Phytochemistry 30(12):4187-4189. 

Urias-Silvas, J. E., P. D. Cani, et al. 2008. Physiological effects of dietary fructans extracted from 
Agave tequilana Gto. and Dasylirion spp. Br J Nutr 99(2): 254-61. 

U.S. Department of Agriculture, Agricultural Research Service (USDA). 2000. 1994-96, 1998 
Continuing Survey ojFood Intakes by Individuals (CSFII) [CD-ROM], data and documentation. 
National Technical Information Service, Accession No. PB2000-500027; as cited in FDA 2002, 
GRN 118. 

Van den Ende, W.M., M. Coopman, S. Clerens, R. Vergauwen, K. Le Roy, W. Lammens, and A. 
Van Laere. 201 1. Unexpected Presence of Grarninan- and Levan-Type Fructans in the Evergreen 
Frost-Hardy Eudicot Pachysandra terminalis (Buxaceae): Purification, Cloning, and Functional 
Analysis of a 6-SST/6-SFT Enzyme. Plant Physiology 155: 603-614. 

48 



©2018 NSF Agave Inulin 11/18 

Van den Ende, W. 2013. Multifunctional fructans and raffinose family oligosaccharides 
Frontiers in Plant Science, 4(247). 
http://journal.frontiersin.org/article/l0.3389/fpls.2013.00247/fullAUTHOR=Van den Ende Wim 

Van Loo, J., P. Coussement, L. de Leenheer, H. Hoebregs, and G. Smits. 1995. On the presence 
of inulin and oligofructose as natural ingredients in the western diet. Crit. Rev. Food Sci. Nutr. 35: 
525-552. 

Van Loo, J., J. Cummings, et al. 1999. Functional food properties of non-digestible 
oligosaccharides: a consensus report from the ENDO project (DGXII AIRII-CT94-1095). Br J 
Nutr. 81(2):121-32. 

Verastegui, M.A., A. Cesar Sanchez, N.L. Heredia and J. Santos Garcia-Alvarado. 1996. 
Antimicrobial activity of extracts of three major plants from the Chihuahuan desert. Journal of 
Ethnopharmacology 52: 175-7. 

Vijn, I, A. van Dijken, N. Sprenger, K. van Dun, R. Weisbeek, A. Wiemken and S. Smeekens. 
1997. Fructan of the inulin neoseries is synthesized in transgenic chicory plants (Cichorium 
intybus L,) harbouring onion (Allium cepa L,) fructan:fructan 6G-fructosyltransferase The Plant 
Journal 11(3): 387-398. 

Waleckx, E., A. Gschaedler, B. Colonna-Ceccaldi and P. Monsan. 2008. Hydrolysis of fructans 
from Agave tequilana Weber var. azul during the cooking step in a traditional tequila elaboration 
process. Food chemistry 108(1)40-48. 

Yamamoto Y, and A. Yonekubo. 1993. A survey of physical growth, nutritional intake, fecal 
properties and morbidity of infants as related to feeding methods (VI). Japn J Child Health 52:465-
71. 

Yang, C-R., Y. Zhang, M.R. Jacob, S.I. Khan, Y.-J. Zhang andX.-C. Li. 2006. AntifungalActivity 
of C-27 Steroidal Saponins. Antimicrobial Agents and Chemotherapy 50(5) 1710-1714. 

Y okosuka, A. and Y. Mimaki. 2009. Steroidal saponins from the whole plants of Agave utahensis 
and their cytotoxic activity. Phytochemistry 70( 6) 807-815. 

Zuleta, A. and M. E. Sambucetti. 2001. Inulin determination for food labeling. J Agric Food Chem 
49(10): 4570-2. 

7.3 References Reviewed but not Cited 

Allsopp, P., S. Possemiers, D. Campbell, LS. Oyarzabal, C. Gill, and I. Rowland. An exploratory 
study into the putative prebiotic activity of fructans isolated from Agave angustifolia and the 
associated anticancer activity. 2013. Anaerobe 22:38-44. 

Borromei, C., M. Careri, et al. 2009. Evaluation of Fructooligosaccharides and Inulins as 

49 



©2018 NSF Agave Inulin 11/18 

Potentially Health Benefiting Food Ingredients by HPAEC-PED and MALDI-TOF MS. Int J Anal 
Chem 530639. 

Cavin, C., M. Delannoy, et al. 2005. Inhibition of the expression and activity of cyclooxygenase-
2 by chicory extract. Biochem Biophys Res Commun. 327(3): 742-9. 

Daubioul CA, Horsmans Y, Lambert P, et al. 2005. Effects of oligofructose on glucose and lipid 
metabolism in patients with nonalcoholic steatohepatitis: results of a pilot study. Eur J Clin Nutr 
59, 723-726. 

Delatorre-Herrera, J. I. Delfino, C. Salinas, H. Silva, L. Cardemil. 2010. Irrigation restriction 
effects on water use efficiency and osmotic adjustment in Aloe Vera plants (Aloe barbadensis 
Miller) Agricultural Water Management, Elsevier, 97(10):1564-1570. 

Delzenne, N. M. and N. Kok. 2001. Effects of fructans-type prebiotics on lipid metabolism. Am J 
Clin Nutr. 73(2 Suppl):456S-458S. 

European Food Safety Authority (EFSA). 2014. Scientific Opinion on the substantiation of a health 
claim related to nondigestible carbohydrates and a reduction of post-prandial glycaemic responses 
pursuant to Article 13(5) of Regulation (EC) No 1924/2006. EFSA J 12:3513, 1-13 

Femia, A.P., C. Luceri, P. Dolara, A. Giannini, A. Biggeri, M. Salvadori, Y. Clune, K.J. Collins, 
M. Paglierani and G. Caderni. 2002. Antitumorigenic activity of the prebiotic inulin emiched with 
oligofructose in combination with the probiotics Lactobacillus rhamnosus and Bifidobacterium 
lactis on azoxymethane-induced colon carcinogenesis in rats. Carcinogenesis 23(11):1953-60. 

Flickinger, E. A. and G. C. Fahey. 2002. Pet food and feed applications of inulin, oligofructose 
and other oligosaccharides. Br J Nutr 87 Suppl 2: S297-300. 

Gallaher, D. D. and J. Khil 1999. The effect of synbiotics on colon carcinogenesis in rats. J Nutr. 
129(7 Suppl): 1483S-7S. 

Gibson, P. R. and S. J. Shepherd. 2010. Evidence-based dietary management of functional 
gastrointestinal symptoms: The FODMAP approach. J Gastroenterol Hepatol. 25(2):252-8. 

Goltz, P. Ethnobotany of the Sonoran Desert. From: Harvesting the Sonoran Desert. 

Gomez, E., K.M. Tuohy, R. Gibson, A. Klinder, and A. Costabile!. 2009. In vitro evaluation of the 
fermentation properties and potential prebiotic activity of Agave fructans. J Appl Microbial 
108(6): 2114-21. 

Heizer, W. D., S. Southern, et al. 2009. The role of diet in symptoms of irritable bowel syndrome 
in adults: a narrative review. J Am Diet Assoc. 109(7): 1204-14. 

Holscher, H.D. 2015. Agave Inulin Supplementation Affects the Fecal Microbiota of Healthy 
Adults Participating in a Randomized, Double-Blind, Placebo-Controlled, Crossover Trial. J. 

50 



©2018 NSF Agave Inulin 11/18 

Nutrition 145(9): 2025-2032. 

Hughes, R. and I. R. Rowland. 2001. Stimulation of apoptosis by two pre biotic chicory fructans 
in the rat colon. Carcinogenesis 22(1):43-7. 

Jones, P. J. 2008. Dietary agents that target gastrointestinal and hepatic handling of bile acids and 
cholesterol. J Clin Lipidol 2(2): S4-S10. 

Juskiewicz, J., L. Asmanskaite, et al. 2008. Metabolic response of the gastrointestinal tract and 
serum parameters of rabbits to diets containing chicory flour rich in inulin. J Anim Physiol Anim 
Nutr (Berl) 92(2): 113-20. 

Meyer, D. and M. Stasse-Wolthuis. 2009. The bifidogenic effect of inulin and oligofructose and 
its consequences for gut health. Eur J Clin Nutr 63(11): 1277-89. 

Neyrinck, A. M., F. De Backer, et al. 2008. Immunomodulatory properties of two wheat bran 
fractions - aleurone-emiched and crude fractions - in obese mice fed a high fat diet. Int 
Immunopharmacol. 8(10):1423-32. 

Iniguez-Covarrubias, G. et al. 2001. Utilization of by-products from the tequila industry. Part 2: 
Potential value of Agave tequilana Weber azul leaves. Bioresour Technol. 77(2): 101-8. 

Pineiro, M., N. G. Asp, et al. 2008. F AO Technical meeting on prebiotics. J Clin Gastroenterol 
42 Suppl 3 Pt 2: S156-9. 

Pool-Zobel, B., J. van Loo, et al. 2002. Experimental evidences on the potential of prebiotic 
fructans to reduce the risk of colon cancer. Br J Nutr. 87 Suppl 2:S273-81. 

Pool-Zobel, B. L. 2005. Inulin-type fructans and reduction in colon cancer risk: review of 
experimental and human data. Br J Nutr. 93 Suppl 1: S73-90. 

Reddy, B. S. 1999. Possible mechanisms by which pro- and prebiotics influence colon 
carcinogenesis and tumor growth. J Nutr. 129(7 Suppl): 1478S-82S. 

Reddy, B. S. 1999. Possible mechanisms by which pro- and prebiotics influence colon 
carcinogenesis and tumor growth. J Nutr. 129(7 Suppl): 1478S-82S. 

Roberfroid, M. B. 1999. Concepts in functional foods: the case of inulin and oligofructose. J Nutr. 
129(7 Suppl): 1398S-401S. 

Roberfroid, M. B. 2000. Fructo-oligosaccharide malabsorption: benefit for gastrointestinal 
functions. Curr Opin Gastroenterol. 16(2): 1 73-7. 

Roberfroid, M. B. 2000. Prebiotics and probiotics: are they functional foods? Am J Clin Nutr 71(6 
Suppl): 1682S-7S; discussion 1688S-90S. 

51 



©2018 NSF Agave Inulin 11/18 

Roberfroid, M. B. 2001. Prebiotics: preferential substrates for specific germs? Am J Clin Nutr 73(2 
Suppl): 406S-409S. 

Roberfroid, M. B. 2002. Functional foods: concepts and application to inulin and oligofructose. Br 
J Nutr 87 Suppl 2: S139-43. 

Roberfroid, M. 2002. Functional food concept and its application to prebiotics. Dig Liver Dis 34 
Suppl 2: Sl05-10. 

Roberfroid, M. B. 2005. Introducing inulin-type fructans. Br J Nutr. 93 Suppl 1: S 13-25. 

Roberfroid, M. B. 2007. Inulin-type fructans: functional food ingredients. J Nutr. 137(11 Suppl): 
2493S-2502S. 

Rumessen, J. J. and E. Gudrnand-Hoyer. 1998. Fructans of chicory: intestinal transport and 
fermentation of different chain lengths and relation to fructose and sorbitol malabsorption. Am J 
Clin Nutr 68(2): 357-64. 

Sirtori, C. R., C. Galli, et al. 2009. Functional foods for dyslipidaemia and cardiovascular risk 
prevention. Nutr Res Rev 22(2): 244-61. 

Tako, E., R. P. Glahn, et al. 2008. Dietary inulin affects the expression of intestinal enterocyte iron 
transporters, receptors and storage protein and alters the micro biota in the pig intestine. Br J Nutr. 
2008, Mar; 99(3):472-80. [The British journal of nutrition]. 

Taylor, C. J. and E. Mahenthiralingam. 2006. Functional foods and paediatric gastro-intestinal 
health and disease. Ann Trop Paediatr 26(2): 79-86. 

Thomas, F., C. Randet, et al. 2010. Improved characterization of the botanical origin of sugar by 
carbon-13 SNIF-NMR applied to ethanol. J Agric Food Chem 58(22): 11580-5. 

Van Loo, J., Y. Clune, et al. 2005. The SYNCAN project: goals, set-up, first results and settings 
of the human intervention study. Br J Nutr 93 Suppl 1: S91-8. 

Van Loo, J. 2004. The specificity of the interaction with intestinal bacterial fermentation by 
prebiotics determines their physiological efficacy. Nutr Res Rev. 17(1): 89-98. 

Veereman-Wauters, G. 2005. Application ofprebiotics in infant foods. Br J Nutr 93 Suppl 1: S57-
60. 

Vos, A. P., B. C. van Esch, et al. 2007. Dietary supplementation with specific oligosaccharide 
mixtures decreases parameters of allergic asthma in mice. Int Immunopharmacol. 7 ( 12): 15 82-7. 

Weaver, C. M. 2005. Inulin, oligofructose and bone health: experimental approaches and 
mechanisms. Br J Nutr 93 Suppl 1: S99-103. 

Yun, H., J. H. Lee, et al. 2009. Inulin increases glucose transport in C2C12 myotubes and HepG2 

52 



©2018 NSF Agave Inulin 11/18 

cells via activation of AMP-activated protein kinase and phosphatidylinositol 3-kinase pathways. 
J Med Food 12(5): 1023-8. 

Websites 

http://wolf.mind.net/swsbm/ Abstracts/ Agave-AB.txt 

http://www.extraplicity.com/galleries/agave.html 

http:/ /www.ciranda.com/ content/agave-inulin 

http://www.purewellbeing.com/contents/en-uk/d105.htm1 

http://www.betterbodyfoods.com/products/organic-agave/ 

http://thetierragroup.com/products/agave-inulin/ 

http://www.agavaceae.com/agavaceae.com/agavaceae/agavhome en.asp 

Search for food grade agave inulin 

http://www.iidea.corn.mx/en/products/inulin 

http://www.alibaba.com/showroom/food-grade-inulin.html 

http://www.pharmaresourcesint.com/inulin-food-grade-90-fos-from-chicory-or-aga ve/ 

http://www.wholeandnatural.com/the-difference-between-raw-light-and-arnber-agave-nectar/ 

http://www.nutritionaloutlook.com/food-beverage/inulin-fiber-manufacturer%E2%80%99s­
drearn 

http://www.ec21.com/product-details/Organic-Blue-Agave-1nulin--5087468.html 

http:/ /www.ams.usda.gov/ AMSvl .0/getfile?dDocName=STELPRDC5056499 

8.0 APPENDIX 

8.1 Scientific Literature on Chemical Identity of Agave lnulin and Raw Material 

8.1.1 Carbohydrate Composition and Degree of Polymerization 

The molecular weight distribution of fructans from 8 year-old Agave tequilana Weber var. azul 
plants is 527-4739 Da, corresponding to a range of DP from 3 to 29 (Lopez et al. 2003). A similar 
range of DP predominantly 3 to 29, with a small fraction having DP from 30 to 60 was reported 
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by Toriz et al. (2007) for fructans from Agave tequilana Weber var. azul plants (age of plant not 
specified). Low molecular weight fructans (DP range 3-5) accounted for approximately 9% of the 
total. Mean molecular weight (Mn) was 2690 g/mol with mean DP=16 (Toriz et al, 2007). Other 
than fructose and glucose, no other monosaccharides were identified in the analysis of Agave 
tequilana Weber var. azul. (Mancilla-Margalli and Lopez, 2002; Lopez et al. 2003; Avila­
Fernandez et al., 2009). 

Mellado-Mojica and Lopez, (2012) analyzed the fructan content of Agave tequilana Blue variety 
throughout plant development and reported the average degree of polymerization (DP) by plant 
age. The fructan content increased from 2- to 5-year-old plants and remained at relatively constant 
levels between 5- and 7-year-old plants in the field. From 2- to 7-year-old plants, the fructan mean 
DP progressively increased from 6 to 23. The fructan content of the young plants consists of 
shorter DP molecules, which become substrates for biosynthesis oflonger DP branched molecules 
over the maturation cycle of the plant in the field. The increase in fructan content with age of plant 
was similar to that described by Arrizon et al. (2010), who reported that 2-year old plants contained 
the highest levels of free monosaccharide (fructose and glucose) and low molecular weight 
fructans (DP 3 - 6) with total fructan content comprising 69% of the total carbohydrate content. 
Fructan content of the 4 and 6.5 year old plants was 97% while free fructose, glucose and sucrose 
each accounted for < 1 % of the carbohydrate content. 

The water soluble carbohydrate composition and fructan structures of 6 year old Agave tequilana 
plants grown in different regions of Mexico were investigated by Mancilla-Margalli and Lopez 
(2006). Carbohydrate content varied with climatic conditions. Fructan fractions from A. tequilana 
grown in Jalisco consisted mainly of molecules with a high degree of polymerization, and an 
estimated average DP of 18.12, with fructooligosaccharides not detected. Monosaccharides were 
exclusively glucose and fructose. Both internal (4 - 7%) and terminal (1 - 8%) glucose moieties 
were present in fructans from Agave species, in proportions dependent on the region of cultivation. 

Water soluble carbohydrates from the heads of mature ( age not otherwise specified) Agave 
tequilana Weber var. azul were evaluated by Waleckx et al. 2008. Pulp produced from the 
transversal cutting of six mature A. tequilana heads were placed in a mixer with distilled water at 
80°C and agitated for 5 minutes to extract a suspension of water soluble carbohydrate, which was 
filtered. The water soluble carbohydrate content of the agave heads was 28.3 g/100 g (fresh 
weight) ± 0.1 % and 86.7 g/100 g (dry weight) ± 1.3%. Based on high performance liquid 
chromatography analysis, 93.4% of the carbohydrates consisted of fructans having DP 2: 3; free 
disaccharides accounted for 2%, free glucose 0.8%, and free fructose, 3.8%. The average DP of 
fructans in the extract was 13.6 ± 1.3. 

Thus, the average degree of polymerization of agave inulin from Agave tequilana plants ranges 
from approximately 6 to 23, and is concentrated around 14-18, with some variation based on the 
age of the plant and the region of cultivation. The degree of polymerization for agave inulin is 
consistent with that of other inulins consumed by humans, including native chicory root inulin, 
which has an average DP of 10-20 (range 2-60) (Roberfroid and Delzenne, 1998). 

8.1.2 Other Constituents from the Tissue of the Agave tequilana Pin.as 
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Pena-Alvarez et al., (2004) analyzed Agave tequilana Weber var. azul, A. salmiana, and A. 
angusNfolia for terpenes and fatty acid content which contribute to the characteristic flavors of the 
alcoholic products of agave. Terpene content was detennined on 160 g samples of fresh or frozen 
agave pifi.as tissue using steam distillation extraction-solid-phase microextraction coupled to GC­
MS; identification was accomplished by comparison of retention times with those of standards, 
Kovats Index and the NIST mass spectrometry library. Fatty acids as their ethyl esters were 
determined on 50 g samples of agave pifias tissue by Bligh-Dyer extraction-derivatization coupled 
with gas chromatography, identified with external standards and confirmed by mass spectra. In all 
the Agave species tested, ten fatty acids were identified. With the quantities found in the Agave 
tequilana samples presented in parentheses, the predominant fatty acids were linoleic acid ( 448 
~Lglg) and palmitic acid ( ~257 µgig) followed by oleic acid and linolenic acid ( ~ 100 µgig each). 
Others included lauric acid, myristic acid, pentadecylic acid, palm.itoleic acid, margaric acid and 
stearic acid, present at concentrations ranging from ~5 to 30 µgig. Total fatty acid content in 
Agave tequilana was 985 µgig; or approximately 0.1 %. The authors considered it likely that some 
of the fatty acids found in tequila came from the Agave raw material and did not undergo any 
modification during the cooking, fermentation and distillation process. Terpenes were difficult to 
identify due to their low concentrations in the plants and poor resolution by gas chromatography. 
Thirty-two terpenes were detected in A. tequilana, but they were not quantified. The main terpene 
in the three Agave plants was linalool (Pena-Alvarez et al., 2004). 

8.1.3 Chemical Constituents of Other Food Products Derived from Agave Pifias 

Linalool is also present in tequila, which is produced by the hydrolysis of the fructans obtained 
from the pifias of A. tequilana. Since it was detected in the A. tequilana plant (Pena-Alvarez et al, 
2004), it is likely that some if not all of the linalool content in tequila originates from the raw 
material, although some may be introduced through the production process. In tequila production, 
the agave pifias (agave cores) are cooked, crushed to extract the juice, and then fermented to 
produce alcohol. The raw material undergoes numerous chemical and biochemical reactions 
leading to a distilled tequila product containing approximately 200 different compounds. The 
composition of the product is dependent on plant maturity, cooking, yeast fermentation and 
distillation processes. Some of the compounds that impart aroma and flavor characteristics are 
alcohols, fatty acids, esters, aldehydes, terpenes, phenols, lactones, sulfur compounds. Avila­
Fernandez et al., (2009) measured the concentrations noncarbohydrate components of tequila by 
GC-MS analysis; notably ofterpenoids including linalool. Tequila was produced by the traditional 
process involving exclusively thermal hydrolysis of fructans prior to fermentation. The combined 
concentration of linalool and its oxides was 0.5 mglL tequila. Other constituents that were 
quantified included free fatty acids and fatty acid ethyl esters (100-150 mg/L); alcohols and esters 
(200- 250 mg/L); cyclic oxygenated compounds (20•50 mg/L); and terpenoids (1-3 mg/L). 

Most ripe agave heads average 50-60 kg and can yield 7.1 to 8.5 liters of tequila 10. If all of the 
linalool in tequila originates in the plant, one ripe agave head can be estimated to contain (0.5 mg 
linalool/L x 7 .1 - 8.5 L) or 3 .6 - 4.3 mg linalool/head. This value can be used as the basis for 
estimating the quantity of linalool in the pure dried inulin produced from agave pifias. Assuming 

JO " In search of the blue agave" (http://www.ianchadwick.com/tequila/production.htm) 
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a ratio of raw agave to pure dried inulin of 5 .3 3: 111 substances in the raw agave can theoretically 
be concentrated 5.33-fold during the production of pure dried inulin. If the concentration of 
linalool in agave is 4 mg/55 kg, the dried inulin might be expected to contain ~21 mg/55 kg or 
0.38 mg/kg (0.4 mg/kg, rounded). 

Agave inulin does not contain Maillard compounds. Maillard compounds are generated from 
thermal processing of A. tequilana Weber var. azul during tequila production (Mancilla-Margalli 
and Lopez, 2002). After cooking the plant stems at l 00°C for 4 to 32 hours, the most abundant 
Maillard compounds generated were the furans, methyl-2-furoate and 5-(hydroxymethyl) furfural, 
and the pyran, 2,3-clihydroxy-3,5-dihydro-6-methyl-4(H)-pyran-4-one. Also present was furfural, 
shown to be formed from the thermal processing of other fructan containing crops including wheat, 
rye, barley, and chicory (Frank, and Hofmann 2000). These Maillard products impart sweet notes 
contributing to the flavor of tequila. Since the production of agave inulin does not involve the 
thermal hydrolysis of fructans, agave inulin does not contain Maillard compounds. 

Hydrolyzed agave juice from Agave sa/miana Otto ex Salm-Dick was analyzed for sugar content 
by high performance liquid chromatography with refractive index detection. The only sugars 
identified were xylose, fructose, glucose, sucrose, and maltose (Michel-Cuello et al., 2008). 
Agave syrup (also known as blue agave syrup and agave nectar) is also produced from the juice of 
agave pifias that has been heated or treated enzymatically to hydrolyze the fructans to fructose 
monomers, and subsequently concentrated to syrup (Mancilla and Lopez, 2002). The taste and 
consistency of agave nectar are similar to com syrup owing to the high fructose content. Agave 
syrup was among the plant syrups and juices that were analyzed for sugar content, amino acid 
content and 5-(hydroxymethyl)furfural concentration, to assess amino acid racemization through 
formation of fructose-amino acids (Amadori compounds) formed during the Maillard reaction. 
Sucrose, D-glucose, and D-fructose were determined using an enzymatic assay and amino acids 
by enantioselective gas chromatography-mass spectrometry. 5-(Hydroxymethyl)furfura1 served as 
an indicator for heat treatment and progress of the Maillard reaction and was assayed 
colorimetrically after derivatization with barbituric acid/p-toluidine. D-Ala was detected in all 
plant products and amounted to 13.5% D-Ala (relative to L-Ala + D-Ala) in agave syrup; similar 
D-Ala was found in pomegranate, palm and grape syrups, while mean D-Ala content in Canadian 
maple syrups ranged from 33-34%. No other D-amino acids were also detected in Agave or grape 
concentrate (Arrope ); whereas several other D-amino acids were found in the other syrups and 
juices. The quantities of glucose and fructose in agave syrup were 19.9 and 55.6%, respectively. 
Suc,rose was not detected. 5-(Hydroxymethyl)furfural concentration ranged from 7 mg/100 g in 
Agave syrup to 14.5 g/100 gin Arrope (Patzold and Bri.ickner, 2005). 

Garcia-Aguirre et al. (2009) investigated methods to optimize the production of fructose-rich 
syrups via enzymatic hydrolysis of agave fructo-oligosaccharides. The substrate was fructo­
oligosaccharides in agave juice obtained from fresh "heads'' or «pines" (plants without leaves) of 
Agave tequilana Weber var. azul. The source of the enzyme having inulinase activity was the 
yeast Kluyveromyces mar.xianus, endogenous to Aguamiel obtained from traditional rural 
producers of pulque of Guanajuato state in Mexico. Conditions were optimized for maximum 
inulinase synthesis and hydrolysis of agave fructo-oligosaccharides. HPLC analysis of the 

11 The article "lnulin answers agave surfeit problem'' indicates that 800 tons of raw agave yield 150 tons of pure, dried 
inulin. http://www.nutraingredients~usa.com/Industry/Inulin-answers-agave-surfeit-problem 
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fructose-rich syrups obtained at these optimal conditions showed an average composition of 95% 
of fructose and 5% of glucose and the absence of sucrose. The analysis also revealed that the syrups 
are free of contaminants such as hydroxymethylfurfural, which may be present in products 
obtained by thermal or acid hydrolysis. Since thermal and acid hydrolytic processes are not 
relevant to the production of agave inulin, hydroxymethylfurfural and related contaminants are not 
present. 

The total antioxidant content of Agave nectar as compared with other natural sweeteners and 
refined sugar was determined using the ferric-reducing ability of plasma (FRAP) assay. Major 
brands of sweeteners, refined white sugar and corn syrup were sampled from retail outlets in the 
United States. Five agave nectar products were analyzed and found to contain minimal antioxidant 
capacity, comparable to refined white sugar or corn syrup. The two brands of blue Agave nectar 
analyzed contained 0.034 mmol FRAP/100 g (Molina Real) and 0.143 mmol FRAP/100 g (Live 
Superfoods). The antioxidant capacity of the other three Agave nectar products brands analyzed: 
"light", "raw", and "amber" Agave nectars (Madhava), was <0.03 mmol FRAP/100 g (Phillips et 
al., 2009).The main sugars identified in aguamiel are glucose, sucrose, fructose and several 
pentoses (Sanchez-Marroquin and Hope, 1953, as cited by Tovar et a. 2008). 

Aguamiel from Agave mapisaga plants was analyzed to determine its chemical composition by 
Ortiz-Basurto et al. (2008). It contained 11.5 wt% of dry matter, which consisted mainly of sugars 
(75 wt%). Fructose (32 wt%) and glucose (26 wt%) were the principle components followed by 
fructo-oligosaccharides which accounted for 10 wt % and sucrose at 9 wt%. Protein accounted for 
3 wt%. Free amino acids constituted 0.3 wt% and included most essential amino acids and y­
aminobutyric acid, glycine, asparagine/aspartate and glutamine/glutamate. 

Agave derived pulque and aguamiel were analyzed for phytase activity and ascorbic acid, iron, 
zinc, calcium, magnesium and selenium contents. Pulque and aguamiel samples from several 
producers located in the states of Tlaxcala, Puebla and Hidalgo were pooled and stored at 4 °C. 
Iron, zinc, calcium and magnesium in the samples were quantified by flame atomic absorption 
spectroscopy according to the AOAC (method 985.35) and selenium was determined by hydride 
generation. Ascorbic acid was determined in samples of liquid pulque and aguamiel, according to 
the AOAC (method 967 .21 ). The ascorbic acid content of two of the liquid samples of pulque 
from different dates was 2.66±0.12 mg/100 ml, and was negligible in a third sample. Ascorbic acid 
content in two different samples of aguamiel was 2.01± 0.10 mg/100 ml, indicating that ascorbic 
acid is an endogenous metabolite of the Agave. The concentrations of calcium, magnesium, 
selenium and iron in fresh pulque were 20.4, 16.4, 1.3, and 0.03 µg/100 g, respectively; and in 
aguamiel were 25.8, 13.8, 1.3, and 0.03 µg/100 g, respectively. Zinc was not detected in pulque or 
aquamiel. Phytase activity was also found the pulque and aquamiel samples and the authors 
proposed that phytase from live bacteria in pulque dephosphorylates phytate in the gastrointestinal 
tract of humans, improving the bioavailability of iron and zinc (Tovar et al. 2008). A typical 0.5 
L serving ofpulque contains 30 mg of ascorbic acid, 0.1 mg ofthiamin, 0.1 mg ofriboflavin, and 
3.5 mg of iron, and contains approximately 4%-6% ethanol (Kuhnlein, 2004). 

8.1.4 Chemical Constituents of Agave Whole Plants, Roots, Leaves and Fruits 
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Agave plants typically have long spine-like leaves with needles along the edges. Leaves can 
produce a liquid that can be irritating when it comes in contact with human skin. Workers in 
tequila distilleries and on agave plantations may develop an irritant contact dermatitis, which was 
determined by Salinas et al. (2001) to be attributable to the presence of sharp, needle-like calcium 
oxalate crystals, known as raphides, in the plant. Salinas et al. (2001) isolated and purified calcium 
oxalate crystals from the leaves of A. tequilana. The crystals were characterized as 30-500 µm in 
length, sharpened at both ends. One drop of juice pressed from the leaves contained 100 - 150 of 
the needle-like crystals. 

The agave genus is an important source of steroidal sapogenins, among them, hecogenin, tigogenin 
and diosgenin, used for the production of contraceptives, corticosteroids, and steroidal diuretics, 
among other therapeutic applications (Crabbe, 1979; Bedour et al., 1979; Garcia, 2000; Narvaez­
Zapata and Sanchez-Teyer, 2009; Ruvalcaba-Ruiz and Rodriquez-Garay, 2002). Saponins are 
potentially toxic, but are present in many other edible plants including lettuce, onions, oats, 
spinach, most beans and legumes, paprika, and alfalfa. Agave saponins have been investigated for 
their antimicrobial and antifungal properties, as well as anti-inflammatory and immune­
stimulating properties. Saponins are characterized structurally by having one or more hydrophilic 
glycoside moieties combined with a lipophilic triterpene derivative. The aglycone is referred to 
as the sapogenin and steroid saponins are called saraponins. The combination of the nonpolar 
sapogenin and the water soluble side chain are the basis for the foaming properties of saponins and 
their use for soaps (Cornell, 2009). 

Saponins are typically isolated from Agave leaves or roots by methanolic or organic solvent 
extraction. Steroidal sapogenins have been isolated from leaves of Agave lecheguilla, A. sisalana, 
A. lophantha, and A. parasana and A. utahensis, and A. Americana (Bedour et al., 1979; Blunden 
et al. 1974); from the flowers of Agave salmiana (Maguey) (Sotelo et al. 2007); from the fruits of 
A. cantala (Uniyal et al. 1991); from the roots and seeds of A. lechuguilla and from the whole 
plants of A. utahensis. Agave lechuguilla contains a saponin in the rootstocks and leaves, which 
are used locally as soap substitutes and in shampoo mixtures. Saponins that have been identified 
in the various species of Agave are presented in the Appendix Table A-1. Chen et al. (2009) 
isolated three known flavones: 5,7-dihydroxyflavanone, kaempferol 3- rutinoside-4-glucoside, 
and kaempferol 3-(2G rharnnosylrutinoside); and seven homoisoflavonoids: 7-O-methyleucomol, 
3-deoxysappanone, (±)-3,9-dihydroeucomin, dihydro-bonducellin, 7-hydroxy-3-(4-
hydroxybenzyl) chromane, 5,7- dihydroxy-3- (4-hydroxy-benzyl)-4-chromanone and 5,7-
dihydroxy-3-(3-hydroxy-4-methoxybenzyl)-4-chromanone), from methanolic extracts of the 
leaves of A. sisalana (Debnath et al. 2010). 

Hecogenin and tigogenin are the two most abundant sapogenins in the mature leaves of A. sisalana 
(Cripps and Blunder, 1978). Their concentrations in extracts of the leaf and leaf juice were 
determined using a gas-liquid chromatographic method of the acetylated derivatives. Hecogenin 
content was up to approximately 1 % of the leaf extract and 0.14% in the leaf juice. The 
corresponding tigogenin contents were approximately one tenth of the hecogenin content. 

Saponins and flavones have not been detected in stem extracts of Agave tequilina plant, nor have 
they been reported in the inulin fraction of Agave tequilana. There is no evidence of the presence 
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of toxic saponins in agave inulin, either from compositional analysis of agave pifia extracts or the 
long history of use of Agave stems for food and spirits. 

8.1.5 Classification of Agave Inulin among Edible Plant Fructans 

Five major types of fructans have been identified in nature according to the type of B­
fructofuranosyl linkages and position of glucose in the structure (Vijn et al. 1997): (i) linear inulin 
with B(2-1) -fructofuranosyl linkages and a terminal glucose, commonly found in chicory and 
other plants in the Asteraceae family, (ii) neoseries inulin, which contains an internal glucose 
moiety between two fructofuranosyl units extended by B(2- l) linkages, characterized in onion 
(Allium cepa) and asparagus (Asparagus officinalis), (iii) levans with linear B(2- 6) linkages with 
a terminal glucose, found in grasses like Phleum pratense, (iv) Neoseries levans, formed by 
B(2-1 )- and BC2- 6)-linked fructofuranosyl units on either end of a central glucose molecule, 
which has been reported in oat (Avena sativa); alternatively they are composed of two linear B(2-
6)-linked fructosyl chains, having an internal glucose moiety, and (v) Mixed fructans containing 
B(2-l) and B(2- 6) linkages; generally the fructans of this group are branched like those found 
in wheat (Triticum aestivum) and agave. The glucose moiety may be terminal (graminans) or 
internal (agavins) (Mancilla-Margalli and Lopez, 2006; Waleckx et al., 2008). 

According to the above system for classification of fructans, agave inulin belongs to the "mixed 
fructan" group based on the two linkage types and chain branching. Agave fructans were further 
categorized as graminans, (mixed fructans containing branched B(2-1) and B(2-6) linkages and 
terminal glucose moieties), and agavins (branched neo-fructans, characterized by internal u-D­
glucopyranose) (Mancilla-Margalli and Lopez, 2006). 

The degree of polymerization as well as the types of linkage which predominate in the fructan 
molecules depends on the type offructan biosynthetic enzymes present in the plant. Phylogenetic 
analysis based on the presence of two such enzymes, vacuolar invertases and fructosyltransferases, 
places Agave tequilana within the Asparagales branch, closely related to Alli um cepa ( common 
onion) and Asparagus officinalis (asparagus) (Van den Ende, et al., 2011). 

Analysis of the structural diversity of fructan-rich plants indicates quantitative more than 
qualitative differences among the species. For example, plants from the Asterales order such as 
chicory and dahlia contain predominantly linear polysaccharides with B(2-1) linkages (i.e., 
"linear inulins" group), but branched fructans and B(2-6) linkages are also present (Van Loo et 
al., 1995; Roberfroid and Delzenne, 1998; Mancilla-Margalli and Lopez, 2006). Likewise, a small 
fraction of the total agave fructan contains fructans from the linear inulin series (Waleckx et al. 
2008). The term "inulin" for fructans of chain length > 10 has been applied generically to the 
various fructans owing to the fact that they were first isolated from Inula helenium (Toriz et al. 
2007). 

8.2 Effects of Non-Carbohydrate Constituents of the Agave Plant 

Moderate pulque consumption in the central highlands of Mexico as a part of the maternal diet is 
associated with better infant birth size and growth than non-use of pulque (Kuhnlein, 2004). It is 
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approximately 5% ethanol, and a 0.5 L serving provides significant nutrients and minerals, 
including ascorbic acid, thiamin, riboflavin and iron. 

Agave plants typically have long spine-like leaves with needles along the edges. Several known 
irritants are present in sap of agave leaves, including calcium oxalate raphides, acrid oils, and 
saponins. Irritant contact dermatitis was relatively common among workers in tequila distilleries 
and on agave plantations. During their investigation of these workers, Salinas et al. (2001) isolated 
and purified calcium oxalate crystals from the leaves of A. tequilana. The crystals were 
characterized as 30-500 µmin length, sharpened at both ends, and one drop of juice pressed from 
the leaves contained 100- 150 of the needle-like crystals. The investigators developed dermatitis 
similar to that of the workers within an hour of contact with aqueous suspensions of the isolated 
crystals. Previously, Sakai et al (1984) determined that raphide crystals longer than 180 mm in 
length caused irritation. Salinas et al. (2001) further confirmed that irritation occurred only at body 
locations where workers had direct skin contact with the plants. When the raphide suspension was 
passed through single and double layered cotton cloth, 75 and 92% of the crystals, respectively, 
were removed. The authors proposed that clothing could be an effective barrier to the calcium 
oxalate raphides. 

Outside of agave plantations and tequila distilleries, agave-induced irritant dermatitis is relatively 
rare (Ricks et al., 1999). Twelve cases of irritant contact dermatitis provoked by the popular 
ornamental plant, Agave americana, have been reported (Hackman et al. 2006). Ricks et al. (1999) 
presented a case report of Agave-induced purpura on the anterior legs in an otherwise healthy 
patient. The condition developed as a result of landscaping work during which an A. americana 
plant was cut down with a chain saw. Histopathology examination of punch biopsy was consistent 
with hypersensitivity vasculitis. 

In Mexico, leaves of A. lechugia are used to make fibers used in "estropajo," or scouring pads for 
washing dishes. Salinas et al. (2001) reported that when estropajos were used while bathing there 
were complaints about skin irritation. They examined estropajos purchased in local markets in 
Guadalajara, Jal., Mexico, and found raphides in all of the products examined. Raphides were also 
found in the leaves of A. lechugia. 

Roots and leaves of various species of agave contain steroidal saponins, which vary in their 
biological activities. Santos et al. (1997) investigated the hemolytic activity of saponins which had 
been extracted and isolated from Agave sisalana leaf juice. Crude extracts from the leaves of 
Agave americana contain two utero-active compounds with properties similar to the 
neurotransmitter acetylcholine or other choline derivatives (Basilio et al. 1989). Steroids derived 
from the sisal plants Agave sisilana and Agave americana have been used in the preparation of 
antifertility agents anordin and dinordin (Crabbe, 1979). Bioactive materials that have been 
extracted and isolated from Agave plants have been studied extensively, however, the pifias were 
not the source of the material in any of these studies, nor was the blue Agave used. 

Y okosuka et al. (2009) evaluated several steroidal saponins for their cytotoxic activity against HL-
60 human promyelocytic leukemia cells. The saponins were isolated from hot methanol extracts 
of the whole plants of Agave utahensis. Relative to the etoposide control, furostanol saponins 
were non cytotoxic (IC50 >20 µg/mL) and spirostanol saponins were non-to moderately cytotoxic 
( IC50 values of 5.5 to >20 µg/mL). 
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Ohtsuki et al. (2004) evaluated a chlorogenin hexasaccharide isolated from the leaves of Agave 
fourcroydes for its cytotoxic and cell cycle inhibitory activities. The isolated saponin was cytotoxic 
against HeLa cells, and showed a cell cycle inhibitory effect at the G2/M stage at the 
concentrations of 7.5 and 10 µg/mL, respectively. 

The hecogenin saponins, including agavacides A and B, obtained from leaves of Agave americana 
were evaluated and found to have some antifungal activity against agricultural pathogens such as 
Piricularia oryzae and the human pathogenic yeast Candida species (Yang et al. 2006). The 
antifungal activity of the hecogenin saponins was found to be largely dependent on the 
composition of sugar moiety, and no activity was detected when the sugar moiety is less than four 
monosaccharide units. 

The Agave plant was evaluated for its antimicrobial activity by Verastegui et al. (1996). The roots 
of Agave lecheguilla Torr. (Agavaceae) were extracted with ethanol and dried. The material was 
found to have the activity against several pathogenic bacteria and fungi with minimal inhibitory 
concentrations ranging from 3.3 - 12 mg/mL. 

The extracts of several species, including Agave americana L. and A. intermixta Trel have reported 
anti-inflammatory activities. Lyophylized aqueous extracts of the leaves of Agave americana L. 
containing hecogenin and ticogenin were reported to have anti-inflammatory activity in rats at 
doses that did not harm the gastric mucosa (Peana et al. 1997). 

Extracts of the leaves of A. intermixta Trel. were evaluated by Garcia et al. (2000) for anti­
inflammatory activity. The estimated LDso in male albino mice (intraperitoneal) for an extract 
from the leaf of A. intermixta Trel. was 543 ± 132 mg of dry residue / kg bw, equivalent to 19.3 ± 
4.7 g of plant/kg bw. In the carrageenan-induced edema-rat paw model, oral administration of A. 
intermixta (300 and 500 mg/kg) produced a marked anti-inflammatory effect (81.4± 4.1 % 
inhibition; P <0.001) which was comparable or greater than that of the reference compound, 
dexamethasone. Topical application (2 and 5 mg/mouse ear) also produced a 50% reduction in 
tetradecanoylphorbol acetate-induced edema in mice (Garcia et al., 2000). 

Edible flowers from Agave salmiana (Maguey), were analyzed for nutritional content, Trypsin 
inhibitors and hemaglutinnins, alkaloids, saponins and cyanogenic glucosides (Sotelo et al. 2007). 
The studied flowers showed a good macronutrient composition and a high quality of essential 
amino acids. Cyanogenic glycosides were not detected in any of the flowers. But saponins, as 
expected, were present. Trypsin inhibitors in Agave salmiana flowers were measured at 1.11±0.10 
Trypsin unit inhibited/mg sample; very low when compared with the content in most legume seeds. 
Also very low was the concentration of hemaglutinnins and agglutination observed (Sotelo et al. 
2007). 

An extract from the roots of Agave lecheguilla (amole) was been evaluated in human volunteers, 
as a potential treatment for patients with vitreous hemorrhage (Segura et al., 1996). Previously, a 
single dose (po) up to 6 g did not cause adverse effects (Garcia et al. 2000). Twelve healthy male 
volunteers, aged 25 - 35 participated in a short term study of oral amole. Prior to the beginning 
of the study, subjects were examined for clinical history, electrocardiogram, chest X-ray, sperm 
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count and stool guaiac test for occult bleeding. Subjects were hospitalized during the treatment 
periods for daily medical examinations. Ten subjects were given 500 mg capsules of arnole, at 12 
hour intervals for 10 days, and two received control capsules. Clinical symptoms and blood 
chemistries, including glucose, creatinine, urea, cholesterol, uric acid, total protein, albumin, ALP, 
total bilirubin, direct bilirubin, ALT, AST, LDH, hematocrit, and hemoglobin, as well as white 
blood count and mean corpuscular hemoglobin concentration were assessed prior to the initiation 
of the treatments, after 10 days of treatment and at 90 days. There were no adverse gastric, 
cardiovascular or respiratory symptoms. There were no changes in the muscular and nervous 
systems. Blood glucose levels were slightly decreased after 10 days of treatment compared to 
levels in the same volunteers 10 days following the end of the treatment period; however changes 
remained within the normal range, and were not significantly different from the placebo controls. 

Table A-1. Saponins identified in Agave * 

Source Comoound Reference 
Agave americana 
leaves 

Three known saponins and bisdesmosidic spirostanol saponin, 
(25R)-3 p, 6 u-dihydroxy-5 u-spirostan-12-one 3,6-di-O-P-D-
e:luconvranoside 

Yokosuka, A.; Mimaki, Y.; Kuroda, M. et al. A 
new steroidal saponin from the leaves of Agave 
americana. Planta Med. 2000·66(4):393-396. 

Agave americana 
methanolic extract of 
leaves 

Two new saponins, agavasaponin E and agavasaponin H 
Agavasaponin E is 3-O-[[beta]-d-xylopyranosyl-( 1--> 2glc I)-
[alpha ]-1-rhamnopyranosyl-( 1-->4 )-[alpha ]-1-rhamnopyranosyl-
(1-->3glc I )-[beta ]-d-glucopyranosyl-( 1-->4)-[beta ]-d-
gl ucopyranosyl-( 1-->4 )-[ alpha ]-d-galactopyranosy l]-(2 5 R )-
5[alpha]-spirostan-12-on-3[beta]-ol; agavasaponin H is 3-0-
[[beta ]-d-xylopyranosyl-( 1-->2 glc !)-[alpha]-!-
rhamnopyranosyl-(1-->4 )-[ alpha]-l-rhamnopyranosyl-(1--> 3 glc 
I )-[beta]-d-glucopyranosyl-(1-->4 )-[beta ]-d-glucopyranosyl-(1-
->4 )-[beta ]-d-galactopyranosy l]-26-O-[[beta ]-d-
glucopyranosyl]-(25R)-5 [ alpha ]-furostan-12-on-
3fbetal 22falohal 26-triol. 

Wilkomirski, B., V.A. Bobeyko, P.K. Kintia 
1975. New steroidal saponins of Agave 
americana, Phytochemistry 14 (12) 2657-2659. 

Agave attenuate 
leaves 

Steroidal saponin: (3 P,P,25 S)-spirostan-3-y!O-P-D-
glucopyranosyl-( I-> 2)-P-D-glucopyranosyl-( I-> 2)-O-[P-D-
glucopyranosyl-( I-> 3) ]-P-D-glucopyranosyl-( 1---->4 )-P-D-
galactonvranoside 

Mendes, T. P.; Silva, G. M.; da Silva, B. P. et al. 
2004. A new steroidal saponin from Agave 
attenuata. Nat. Prod. Res. 18(2):183-188. 

Agave attenuata Salm-
Dyck leaves 

Steroidal saponin: (3P, 5 p, 22alpha, 25S)-26-( P-D-
glucopyranosyloxy)-22-methoxyfurostan -3-yl 0- P-D-
glucopyranosyl-( 1--> 2)- P-D-glucopyranosyl-( 1-->2)-0-[ P-D-gl 
ucopyranosyl-( 1--> 3) ]-P-D-glucopyranosyl-(1-->4 )-P-D-
e:alactoovranosi de 

da Silva, B. P.; de Sousa, A. C.; Silva, G. M. et 
al. A new bioactive steroidal saponin from Agave 
attenuata. Z. Naturforsch. C. 2002;57(5-6):423-
428. 

Agave aurea, A. 
avellanidens, A. 
cerulata, A. cerulata 
ssp. subcerulata, A. 
cocui, A. 
goldmaniana, A. 
shawii leaves 

hecogenin and tigogenin were the major sapogenins isolated. 
Gitogenin was found in the extracts ofall the leaf samples, except 
that of A. shawii, and manogenin and 9-dehydromanogenin in all 
but that of A. cocui. Chlorogenin was isolated from A. cocui, but 
was not detected in any of the other species examined. 
Qualitative and quantitative variations were found in the 
sapogenin contents of extracts of different regions of the same 
leaves of A. cocui and F. macrophylla. In particular, hecogenin 
oredominated in the basal regions and tigogenin in the aoical. 

Blunden, G., A. Carabot, C. K. Jewers 1980. 
Steroidal sapogenins from leaves of some 
species of Agave and Furcraea, Phytochemistry 
19 (11) 2489-2490. 

Agave cantala fruits steroidal glycoside, agaveside D: 3 P-(u-L-rhamnopyranosyl-
(1---->2),P-D-glycopyranosyl- (1---->3)-P-D-glucopyranosyl[P-D-
xylopyransoyl-(1---->4)-a-L-rhamnopyranosyl-(1---->2)]-P-D-
glucopyranosyl)-25R-5 a-spirostane 

Uniyal, G. C.; Agrawal, P. K.; Sati, 0. P. et al. 
1991. A spirostane hexaglycoside from Agave 
cantala fruits. Phytochemistry 30(12):4187-4189 

Agave cantala fruits agaveside A and B 3 beta-O-[beta-D-
xylopyranosyl-( 1----2 ), beta-D-xylopyranosyl-( 1----3 ), beta-D-
glucopyranosyl-(1----3)-[beta-D-xylopyranosyl-(1----3)-beta-D-
galactopyranosyl-(1----2)]-beta-D-glucopyranosyl]-(25R)-5 
alpha- spirostane and 
3 beta-O-fbeta-D-xvloovranosvl-{1----2). beta-D-

Uniyal GC Agrawal PK Thakur RS Sati OP 
1990. Steroidal glycosides from Agave cantala. 
In: Phytochemistry 29(3):937-40 
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xylopyranosyl-(1----3)-beta-D-glucopyranosyl-(1----3)- [beta-
D-
galactopyranosyl-( 1----2) ]-beta-D-glucopyranosyl]-(2 SR )-5 
alpha- spirostane. 

Agave cantala fruits agaveside C: 3[beta]-{[alpha]-1-rhamnopyranosyl-(1-->2)-
[beta]-d-glucopyranosyl-(1-->3)-[beta]-d-glucopyranosyl-
[[beta ]-d-xylopyranosyl-( 1-->4 )-[ alpha ]-1-rhamnopyranosyl-(l--
>2)]-[beta]-d-glucopyranosyl}-2[alpha]-hydroxy-25R-5[alpha]-
spirostane 

Girish C. Uniyal, Pawan K. Agrawal, Raghunath 
S. Thakur, Om P. Sati, Agaveside C, a steroidal 
glycoside from Agave cantala, Phytochemistry, 
Volume 30, Issue 4, 1991, Pages 1336-1339, 

Agave cantala aerial 
part 

gitogenin-3-O-[beta]-D-glucopyranosyl (I --> 3)-[beta]-D-
glucopyranoside. 

Jain, D.C. 1987. Gitogenin-3-O-[beta]-D-
laminaribioside from the aerial part of Agave 
cantala, Phvtochemistrv 26(6) 1789-1790. 

Agave cantala 
ethanolic extract of 
the roots 

3-O-[[beta]-d-glucopyranosyl]-6O-[[beta]-d-glucopyranosyl]-
(25R)-5 [alpha]-22[ alpha]-O- spirostan-3[beta], 6[alpha]-diol. 

Sharma, S.C. O.P. Sati, 1982. A spirostanol 
glycoside from Agave cantala, Phytochemistry 
21(7) 1820-1821 

Agave decipiens 
methanolic extract of 
the leaves 

3-0-[ alpha ]-1-rhamnopyranosyl-( 1--> 2)-[[ alpha]-!-
rhamnopyranosyl-( 1-->4) ]-[beta ]-d-glucopyranosyl-26-O-
[beta]-d-glucopyranosyl-22[alpha]-methoxy-(25R)-furost-5-
ene-3 [beta ],26-diol (!), neoruscogenin 1-O-[beta]-d-
glucopyranosyl-( 1--> 3 )-[[ alpha ]-1-rhamnopyranosyl-(l-->2) ]-
[beta ]-d-glucopyranosyl-( 1-->4 )-[beta ]-d-galactopyranoside (2 ), 
1-0-[ alpha ]-1-rhamnopyranosyl-( 1-->2)-[[ alpha]-!-
rhamnopyranosyl-(1-->4)]-[beta]-d-glucopyranosyl-26-O-
[beta]-d-glucopyranosyl-22-O-methylfurosta-5,25(27)-diene-
I [beta],3[beta],22,26-tetraol (3) and neohecogenin 3-O-[beta]-d-
glucopyranosyl-( 1--> 3)-[[beta]-d-xylopyranosyl-( 1--> 3 )-[beta]-
d-xylopyranosyl-( 1-->2)]-[beta ]-d-glucopyranosyl-(1-->4 )-
fbetal-d-ealactonvranoside (4). 

Abdel-Gawad, M.M. El-Sayed, E.S. Abdel-
Hameed 1999. Molluscicidal steroidal saponins 
and lipid content of Agave decipiens, Fitoterapia, 
70 (4) 371-381. 

Agave fourcroydes 
leaves 

A new chlorogenin hexasaccharide saponin: chlorogenin 3-0-
[[alpha]--rhamnopyranosyl-(1 --> 4)-[beta]--glucopyranosyl-(1 -
-> 3)-{[beta]--glucopyranosyl-(1 --> 3)-[beta]--glucopyranosyl-
(I --> 2) }-[beta]--glucopyranosyl-(1 --> 4)-[beta]--
galactopyranoside] 

Ohtsuki, T. T. Koyano, T.Kowithayakom, S. 
Sakai, N.Kawahara, Y.Goda, N.Yamaguchi, M. 
Ishibashi 2004. New chlorogenin 
hexasaccharide isolated from Agave fourcroydes 
with cytotoxic and cell cycle inhibitory 
activities, Bioorganic & Medicinal Chemistry 12 
(14) 3841-3845 

Agave lecheguilla 
Leaves, roots, and 
seeds 

1.0% smilagenin, dry matter basis. The roots contained about 
1.0% total genin, of which about 80% was smilagenin and the 
rest gitogenin. The seeds contained 1.5 to 2% hecogenin with 
some manogenin 

Wall ME Warnock BH Willaman JJ. 1962. 
Steroidal sapogenins. LXVIII. Their occurrence 
in Agave lecheguilla. Econ Bot 16:266-269 

Agave lecheguilla 
Torrey leaves 

two steroidal sapogenin dials: 
(25R)-spirost-5-ene-2 a, 3 P-diol (yuccagenin) and (25R)-5 P-
soirostane-3 B 6 a-dial (Ruizgenin) 

Blunden, G.; Carabot, A; Cripps, A L. et al. 
1980. Ruizgenin, a new steroidal sapogenin dial 
from Agave lecheeuilla. Steroids 35(5):503-510 

Agave lechuguilla 
roots 

C21Hi4O12: Hydrolysis yields galactose and an end-sapogenin 
identical to that obtained from Yucca filamentosa 

Johns C.O. et al. 1922. A saponin from Agave 
lechuguilla Torrey. Journal of Biological 
Chemistrv 52:335-347. 

Agave lophantha (25R)-5 P-spirostan-3 P-ol-3-O-(P-D-apiofuranosyl(l---->4) P-D - Abdel-Khalik, S. M.; Miyase, T.; Melek, F. R. et 
Schiede leaves glucopyranosyl(l---->3)[ P-D-glucopyranosyl(l---->2)] P-D -

galactopyranoside) and 26-0- P-D-glucopyranosyl(25R)-5 P-
furost-20(22)-ene-3 p, 26-diol-3-O-(P-D-xylopyranosyl(l---->3)-[ 
B-D-gluconvranosvl(l---->2)1 B-D-galactoovranoside). 

al. 2002. New steroidal saponins from Agave 
lophantha Schiede and their pharmacological 
evaluation. Pharmazie 57(8):562-566. 

Agave shrevei Gentry 
leaves 

Steroidal saponin: 26-(P-D-glucopyranosyloxy)-22-methoxy-3-
(O-P-D-glucopyranosyl-(1-->2 )O-[O-P-D-glucopyranosyl-(1--
>4 )-O-[O-P-D-glucopyranosyl-( 1-->6)]-O- P-D-
glucopyranosyl(l-->4)-P-D-galactopyranosyl]oxy)-(3 p, 5a, 25 
R)-furostane 

da Silva, B. P.; Parente, J. P. 2005. A new 
bioactive steroidal saponin from Agave shrevei. 
Z. Naturforsch. C. 60(1-2):57-62 

Agave shrevei leaves Steroidal saponin: 3-[O- P-D-glucopyranosyl-(12)-O-[O-P-D-
glucopyranosyl-(14)-O-[O-P-D-glucopyranosyl-(16)]-O-P-
Dgl ucopyranosy 1-( 14 )-P-D-galactopyranosyl)-oxy ]-(3 P, 
5a 25R)-soirostane. 

Pereira de Silva et al. 2006. A new steroidal 
saponin from Agave shrevei. Natural Products 
Research 20(4)385-390. 

Agave sisalana leaves Barbourgenin, a steroidal sapogenin Blunden, G.; Patel, A V.; Crabb, T. A 1986. 
Barbourgenin, a new steroidal sapogenin from 
Agave sisalana leaves. J. Nat. Prod. 49(4):687-
689 

Agave sisa/ana forma Five steroidal saponins, named dongnosides C (3), D (2), E (1) Ding, Y.; Tian R. H.; Yang, C. R. et al. 1993. 
Dong No. 1 - dried 
fermented residues of 
leaf-juices 

B (4) and A (5). Two new steroidal saponins from dried 
fermented residues of leaf-juices of Agave 
sisalana forma Dong No. 1. Chem. Pharm. Bull. 
rrokvo) 41(3):557-560 
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Agave sisalana fonn 
Dong No I methanol 
extracts of the 
fennented residues of 
leave-juices 

Three new steroidal saponins, dongnosides E, D and C: 
tigogeoin-3-O-[beta}d-xylopyranosyl( I ...:>2)((beta]-d-
glucopyranosyl(J- > 3)][beta}d-glucopyranosyl( 1-->4 )[beta ]·d· 
galactopyranoslde, tigogenin• 3-0-[betaJ •d•xylopyranosyl( 1-
>3 )(beta ]-d-xylopyranosyl ( l->2)[[beta ]-d-gl ucopyranosyl (1-
>3)Jbeta]-d-glucopyranosyl(1-->4)[beta]-d-galactopyranoside 
and tigogenin-3-O-( alpha]-1-rhamnopyranosyl ( 1->4 )[beta)-d-
xylopyranosyl(l-•>2)[[beta1-d•glucopyranosyl (I-> 3)] (beta J-d-
glucopyranosyl(l ->4 )[beta ]-d·galactopyranoside, respectively. 

Ding Yi, Chen Yan-Yong, WangDe-Zu, Yang 
Chong-Rea, 1989. Steroidal sapon1n.s from a 
cultivated form of Agave sisalaoa, 
Phytochemistry,28 (10) 2787-2791 

Agavesislnna Saponin, Heoogenin (IV) WllS used as the starting material for 
cortisone manufacture. 

Fazli, F_ R. I 968. Contraceptives tmd other 
steroid drugs: their production from steroidal 
saooe.enins. Pak J. Sci. 20(1 and 2):64-67. 

Agave sisalana Leaf hecogenin 3[beta]-hydroxy-(25R)-5[ alpha]-spirostan-12-one and Cripps, AL. and G. Blunden. 1978. A 
extract and leaf juice. ligogenin (25R).S[alpha]-spirostan-3(betaJ-ol quantitative g.is-liquid chromatographic method 

for the estimation of hecogenin and tigogenin in 
the leaves, juice and sapogenin concentrates of 
lU!)IVe sisalana Steroids 31(5) 661-669 

Agave utabensis 
whole plants 

isolation of 15 steroidal saponins including live spirostanol 
saponins and three furostanol saponlns 

Yokosuka, A and Mimaki, Y. 2009. Steroidal 
saponins from the whole plants of Agave 
utahensis and their cytotoxic activity, 
Phvtochemistrv. 70(6)807-815. 

·summariz.ed and updated from Sigma Aldrich Life Science Nutrition Research leaming center- plant protilerfor Agave sissalana: 
httQ:/Lwww.sigmaaldrich.com/life.science/nutrition-research/leaming-centcr/11Jant,11ro6ler/agave.bunl accessed June 3, 2011 and updated 
from tbe current literature search. 

8.3 Literature Search Strategy 

The literature search strategy employed for this GRAS assessment on Inufib™ was based on the 
following search terms, as no Chemical Abstract Service Registry Number (CASRN) was 
available for agave inulin per se: 

Agave inulin, agave fructans, agavins, GRAS fructans, prebiotic fructans, fructans 
Agave tequilana Weber, agave fructosan, agave polyfructosan, agave 
carbohydrates, Agave tequilana Weber var. azul, fructans and agave, fructans 
functional foods, p rebiotic fructans agave. 

As a mininu.un, the following data banks were searched: 

• Chem.ID Pl us 
• Registry of Toxic Effects of Chemical Substances (RTECS) 
• Hazardous Substances Data Bank (HSDB) 
• GENE-TOX 
• Environmental Mutagen Information Center (EMIC) 
• Developmental and Reproductive Toxicology (DART) 
• TOXLINE - Core and Special 
• TRI (Toxics Release Inventory) 
• Chemical Carcinogenesis Research Information System (CCRIS) 
• Med.line (via PubMed) 
• Integrated Risk Information System (IRIS) 
• Syracuse Research Corporation Online Toxic Substance Control Act Database (;fSCATS) 
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The literature search for this chemical was initially conducted on April 13, 2011, and was updated 
on October 3, 2011 , April 8, 2015, February 29, 2016, and November 9, 2018. This document 
includes all relevant information retrieved as a result of those searches. 

The FDA website with the search term "Agave" yielded 24 hits. All 24 entries were reviewed and 
the following items were considered relevant to this GRAS notification. Where appropriate they 
have been addressed within this document. 

I . Five species of Agave are listed in the FDA poisonous plants database; A. Americana, A. 
atrovirens (maguey), A. fourcroydes (henequen), A. sisalana (sisal), and Agave victoriae­
reginae [http://www.accessdata.fda.gov/scripts/Plantox/Detail.CFM?ID=5850J The 
poisonous constituents that have been characterized in Agave are primarily associated with 
the leaves and roots, as discussed within the document. 

2. Agave nectar is an ingredient in The Xymogen Bars that were the subject of an FDA 
initiated recall because the Xymogen Bars may contain undeclared peanut protein 
(Enforcement report, August 24, 2011 ). The subject of this GRAS notice is agave inulin, 
not agave nectar. 
http://www.fda.gov/Safety/Recalls/EnforcementReports/ucm269605.htm 

3. Two import alerts were reported on Oct l, 2010 for agave inulin products described as 
"Fiber Agave 1nulina" from the firm "Agaviotica S,A. De C.V.; Distrito B 4 No 433, 
Monterrey, Mexico." Products were subject to Detention without Physical Examination 
(DWPE) under this Import Alert (a.k.a. Red List) (unapproved new drug - misbranded 
drug). 41 B - - 99 Foods with Supplemental Nutrients Added, with or without Artificial 
Sweeteners; 62 B - - 99 Anti-Hyperlipidemic N.E.C. These alerts are related to label 
claims, and the firm charged is not the manufacturer of the product that is the subject of 
this GRAS notice. 

4. There are import refusal reports for six agave products including 3 agave syrups, 2 agave 
honeys and I agave inulin. For all of the syrup and honey products, the violation was due 
to the presence of pesticides between August 2007 and January 2009 and the manufacturer 
listed was "Bxtrusiones Home S de RL De CV, Juan Valdivia 36, Col 5 De Mayo, 
Guadalajara, Mexico." The single charge made against the agave inulin (November 10, 
2010) was "The article appears to be a new drug without an approved new drug 
application" and the manufacturer listed is Agaviotica S.A. De C.V.; Distrito B 4 No 433, 
Monterrey, Mexico." Products manufactured by "IIDEA" were not the subject of any of 
these violations. 

5. Agave syrup from Mexico has been monitored for pesticide residues. No residues were 
found out of approximately 44 syrup samples monitored. 
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9.0 Exhibit 1: OPINION OF AN EXPERT PANEL ON THE GENERALLY 
RECOGNIZED AS SAFE STATUS OF AGAVE INULIN FOR USE IN HUMAN 
FOOD 

9.1 GRAS Criteria 

FDA defines "safe" or "safety" as it applies to food ingredients as: 

" ... reasonable certainty in the minds of competent scientists that the substance is 
not harmful under the intended conditions of use. It is impossible in the present 
state of scientific knowledge to establish with complete certainty the absolute 
harmlessness of the use of any substance." 12 

Amplification is provided in that the determination of safety is to include probable consumption 
of the substance in question, the cumulative effect of the substance, and appropriate safety factors. 
It is FDA's operational definition of safety that serves as the framework against which this 
evaluation is provided. 

Furthermore, in discussing GRAS criteria, FDA notes that 

" ... General recognition of safety requires common knowledge about the substance 
throughout the scientific community knowledgeable about the safety of substances 
directly or indirectly added to food." 13 

FDA discusses in more detail what is meant by the requirement of general knowledge and 
acceptance of pertinent information within the scientific community, i.e., the so-called "common 
knowledge element," in terms of the two following components: 14 

• Data and information relied upon to establish safety must be generally available, and this 
is most commonly established by utilizing published, peer-reviewed scientific journals; 
and 

• There must be a basis to conclude that there is consensus (but not unanimity) among 
qualified scientists about the safety of the substance for its intended use, and this is 
established by relying upon secondary scientific literature such as published review 
articles, textbooks, or compendia, or by obtaining opinions of expert panels or opinions 
from authoritative bodies, such as the National Academy of Sciences. 

The apparent imprecision of the terms "appreciable", "at the time" and "reasonable certainty" 
demonstrates that the FDA recognizes the impossibility of providing absolute safety in this or any 
other area (Lu 1988; Renwick 1990, Rulis and Levitt, 2009). 

12 See 21 CFR 170.3(i). 
13 See 21 CFR 170.30(a). 
14 See Food and Drug Administration (2016), Substances Generally Recognized as Safe, Final Rule. August 17, 
2016 Federal Register, 81 FR 54960. 
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9.2 Introduction 

Foods and beverages made from the Agave tequilana Weber var. azul plant have a substantial 
history of human consumption. Human remains dating back at least 10,000 years show early uses 
of agave for food and fiber. It was exported to Europe by 1520 and was mentioned in the Florentine 
Codex of 1580 as a food of Aztecs and natives. Today, fructan-containing products derived from 
agave and other plants are commercially available and sold online and in health food stores in the 
United States. Inulin is legally classified as food or a food ingredient in most countries including 
all EU countries, Australia, Canada, and Japan (Franck, 2002). The EU Standing Committee 
meeting of June 1995 confirmed oligofructose as a food ingredient (EC, 1995). Five GRAS 
notifications for inulin have been submitted to FDA (FDA, 2000a, GRN 44; FDA, 2002, GRN 
118; FDA 2011, GRN 392; FDA 2013; GRN 477; FDA, 2014, GRN 537) with "no questions" 
responses from the FDA (FDA, 2000b; FDA, 2003; FDA2012; FDA2014; FDA2015). In March, 
2006, Canada's Health Products and Food Branch approved the classification of inulin as a dietary 
fiber in Canada. Food manufacturers have added inulin-derived substances to the general food 
supply in Australia and New Zealand since the mid-1990s. Since 2001, inulin has appeared in a 
wide range of foods and is predominantly labeled as dietary fiber. The FSANZ (Food Standards 
of Australia and New Zealand) Food Standards Assessment Report dated July 16, 2008 declared 
that "There is a history of safe use of inulin-derived substances in food in Australia and New 
Zealand, so food manufacturers do not need express permission to add these substances to the 
general food supply (FSANZ, 2008). Literature searches conducted to the present have revealed 
the absence of studies that report safety concerns with inulin. The most well-known food industry 
use of this plant is for the production of tequila which is the distilled product of fermented inulin­
containing agave juice. 

Evaluation of the safety oflnufib™, incorporated into foods as a bulking or bifidogenic agent, was 
accomplished through a review of the extensive database on the safety of inulin and related ~(2-----+ 1) 
fructans, oligofructose and fructooligosaccharides. This review included the production process, 
gastrointestinal fate, animal studies and human exposure. 

The safety of InufibTM is predicated on multiple factors which include: 

• The similarity of the composition of agave inulin to other plant fructans; 
• The high degree of purity of Inufib™ where 99% of the product is inulin and other 

carbohydrates and impurities from the agave plant---such as saponins and terpenes--- are 
at a very low level; 

• The expected levels in the diet of fructans from agave inulin; and 
• The safety and tolerability of agave inulin as demonstrated by animal studies and human 

expenence. 

9.2.1 Composition of agave inulin and similarity to other plant-derived fructans 

The Panel has reviewed the manufacturing procedure, food grade specifications and batch analyses 
for Inufib™ and agrees that IIDEA's manufacturing and analytical procedures provide ample 
documentation that the product is food grade. 
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Inulin, oligofructose, and fructooligosaccharide are chemically similar entities demonstrating like 
nutritional properties. Their chemical and nutritional similarities are due to the basic structural 
similarities: 

• ~(2 -----+ 1) linkage of fructosyl units which sometimes end with a glucosyl unit, and 
• their common metabolic pathway, i.e., fermentation by the microflora of the colon. 

In a thorough published review, a working definition was proposed for inulin/oligofructose and 
fructooligosaccharide as determined by the degree of polymerization (which is the number of 
individual monosaccharide units constituting the molecule) (Carabin and Flamm, 1999). These 
authors discussed the studies on a variety of oligosaccharides with different chain lengths, degrees 
of branching and plant source and concluded that there are no demonstrated toxicological 
differences. 

The Panel reviewed the composition of chicory inulin which has attained GRAS status (FDA, 
2002) and notes that fructans extracted from chicory roots and agave stems contain nearly identical 
quantities of inulin ( ~90%) and combined mono- and disaccharides consisting of mainly sucrose, 
glucose and fructose (~10%). Moreover, fructan-containing plant species are commonly eaten as 
vegetables (e.g., asparagus, garlic, leek, onion, artichoke, Jerusalem artichoke, scorzonera, and 
chicory roots (Van Loo et al., 1995). The types of linkages in these fructans vary quantitatively 
but are qualitatively similar. The Panel considers the fructan composition of agave inulin to be 
sufficiently similar to other edible fructans, including chicory inulin, and agrees that it is 
reasonable to conclude that the same consumption limitations placed on the related fructans should 
apply to agave inulin. 

Inufib™ is a very pure preparation of well characterized carbohydrates. It typically contains 98 -
100% carbohydrate (dry basis); approximately 90% inulin with up to approximately 10% 
monosaccharides and disaccharides which are primarily fructose, glucose, and sucrose. There are 
only small traces of secondary metabolites from the plant; the concentrations of terpenes and 
saponins are below 0.1 ppm (Attachment 2 "Saponins and Terpenes"), and saponins were not 
detected at levels as low as 7 ppb (Attachment 3 "Letter saponins Ext Lab). For comparison with 
data from the literature, when three species of agave plants, including A. tequilana Weber var. 
azul, were characterized by Pena-Alvarez et al. (2004), the concentration of fatty acids in the stem 
tissue of A. tequilana was determined to be 985 µgig; or approximately 0.1 %. Additionally, thirty­
two terpenes/terpenoids types were detected in the pin.as tissue but were not quantified because 
they were found at extremely low concentrations (Pena-Alvarez et al., 2004). The principal 
terpene in the pin.as was linalool which is ubiquitous in edible fruits, herbs and spices and is used 
as a food flavoring agent, with estimated consumption from these sources of 40 to 140 µg/kg-day 
(OECD, 2002). The analysis of tequila by Avila-Fernandez et al. (2009) showed a combined 
terpene/terpenoid content of 1-3 mg/Land linalool content of 0.5 mg/L. The estimated potential 
concentration oflinalool in dried agave inulin, based on its measurement in tequila, is ~0.4 mg/kg 
(see Section 8.1.3 for derivation). If the dried inulin was consumed at 20 g/day, the ingested 
amount oflinalool from this source would be 7.6 µg/day or <0.13 µg/kg-day for a 60 kg individual. 
Linalool has been accepted by JECF A as a flavoring agent with an acceptable daily intake of 0.25 
mg/kg bw (WHO, 1969). Linalool is a moderate skin irritant but has a weak sensitizing potential. 
It is not mutagenic and not suspected to have carcinogenic activity. It is excreted relatively rapidly, 
and there is no tendency for bioaccumulation. The overall toxicity oflinalool is low with a rat oral 
LDso of 2790 mg/kg and a 4-week rat oral gavage NOAEL of 160 mg/kg/day (OECD, 2002). It 
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is concluded that the estimated concentration of linalool m the pifias tissue 1s far below 
concentrations posing any safety concern. 

The bioactive saponins that have been isolated from the leaves, roots, and fruit of agave (Appendix 
Table A-1) have not been detected in the pifias or in agave inulin. 

The production process for Inufib™ from premium agave involves the mechanical extraction of 
the juice from the pine (pifias) of the blue Agave without the use of solvents or other chemicals. 
The production process has numerous certifications, and analyses reveal that no pesticides or 
biocides are present, and the resulting Inufib™ meets all microbiological and heavy metal 
standards. 

9.3 Safety evidence in animal and human studies 

The Expert Panel has reviewed the substantial body of data in the published literature on agave 
inulin and closely-related inulin fructans, such as oligofructose and fructooligosaccharide, from 
animal and clinical studies, the major comprehensive critical reviews on inulin and inulin-related 
fructans, the international regulatory summaries, and the previous GRAS submissions on inulin 
and the fructooligosaccharide, while also considering the FDA "no questions" response letters. In 
addition, the Panel conducted a comprehensive literature and databank search in August, 2016 and 
also undertook a critical review of the Inufib ™ production process. These efforts resulted in the 
Panel conclusion that IIDEA' s Inufib™ at the usage levels described herein is generally recognized 
as safe (GRAS) in human foods. 

The following is a brief summary of the critical elements that were taken into consideration in the 
safety evaluation of inulin, oligofructose and fructooligosaccharides. 

• Chemical structure studies show that agave fructan consists of linear and branched 
inulin-levan type fructans, composed of fructose units joined by ~(2-----+ 1) and ~(2-----+6) 
glycosidic linkages, with one glucose moiety per molecule which is consistent with a 
terminal or internal position. The types oflinkages in these fructans vary quantitatively 
but are qualitatively similar. The Panel finds that there is no reason to believe that the 
branched carbohydrate would present a systemic toxicity issue. As stated in an 
authoritative review of fructooligosaccharides and inulin, the only issue of safety in the 
diet of humans is possible digestive tolerance (Carabin and Flamm, 1999). As reviewed 
in Section 1.5, the scientific evidence supports the position that agave inulin will be 
well-tolerated at the proposed use levels. 

• Metabolism and gastrointestinal tract studies show that agave inulin is resistant to 
hydrolysis by human digestive enzymes and that it will pass largely intact to the colon 
where it is subject to fermentation by colonic microflora. 

• Animal studies on agave inulin reveal a low order of toxicity in animal testing, yielding 
an oral LDso value >5 g/kg bw in rats and mice. A 5-week mouse study with diets 
enriched with 10% agave fructans showed no toxicity compared with chicory-derived 
inulin (i.e., Raftilose® Synergy 1) currently used in the food supply; and a 12-week 
mouse study exhibited no toxicity at gavage doses of 5 g/k:g-bw/day compared with a 
commercial chicory fructan (Orafti®Synergy 1 ). Fructooligosaccharides display a low 
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order of toxicity in all animal testing, and this extends to the absence of significant 
effects on reproduction or developing fetuses and newborns; furthermore, the subject 
fructooligosaccharides testing was negative in skin sensitization studies in guinea pigs. 

• Genotoxicity and mutagenicity studies on fructooligosaccharides, carboxymethyl 
inulin, and agave inulin have shown no in vitro mutagenesis or clastogenesis. 

• Carcinogenicity was not evident after a 2-year rat carcinogenicity study at dietary 
concentrations of fructooligosaccharides up to 50,000 ppm. This study revealed no 
significant dose-related effects on body weight, food consumption, survival, growth, 
hematology, blood chemistry, or organ weights, nor did the treatment affect the 
incidence of neoplasms. 

• Clinical studies show tolerance to inulin-type fructans in historical and contemporary 
diets and in clinical studies employing bolus, short-term, and long-term exposures. By 
consensus, inulin-type fructans have been classified as "nondigestible" 
oligosaccharides, which positively affect the composition and metabolic activity of the 
intestinal microflora of humans. Studies have shown that fructans cause increases in 
calcium and magnesium absorption, as well as significant decreases in total cholesterol, 
blood glucose level, triglycerides and low density lipoproteins. 

9.3.1 Human tolerance to dietary agave inulin 

Human tolerance to inulin has been thoroughly evaluated in historical and contemporary diets and 
in clinical studies employing bolus, short-term, and long-term exposures (FDA, 2002). Data 
reviewed on both oligofructose and fructooligosaccharides indicate that ingestion of up to 40 g 
inulin/day is safe and well-tolerated (Griihn, 1994). Any adverse effects that occur are expected 
to be gastrointestinal in nature and are not expected to endanger the health of the individual. 
Repeated daily ingestion of agave inulin was well-tolerated in adults over three 21-day periods 
when evaluated at doses of 5.0 or 7.5 g/day (Holscher et al. 2014). Other studies have suggested 
that up to 70 g of inulin/day, consumed as a regular part of the diet, may be well-tolerated (FDA, 
2002). 

The safety and tolerance of fructooligosaccharide ingestion by infants is documented in a Japanese 
nationwide survey of20,742 infants ingesting formula containing 0.32 g/100 mL (Yamamoto and 
Yonekubo, 1993). This results in an estimated mean and 90th percentile consumption of 3.0 and 
4.2 g fructooligosaccharides/day. A higher level of agave inulin was also well tolerated in infants 
when administered daily via infant formula for> 5 months at a concentration of 0.5 g/100 mL or 
approximately 7.5 g/day (Lopez-Velazquez et al. 2013). The estimated daily intake (EDI) ofinulin 
from all of the proposed uses of Inufib ™ for infants below 1 yr of age were calculated to be less 
than 2.3 and 5.7 as the mean and 90th percentile, respectively, according to methodology of 
ENVIRON for Frutafit® (GRN 118, FDA, 2002). Based upon these estimated exposure values 
and the Japanese infant survey (Yamamoto and Yonekubo, 1993), the Panel believes the food uses 
at the levels specified herein are GRAS. Recognizing that the current GRAS determination 
excludes infant formula applications for agave inulin, the cited studies did not identify any safety 
concerns, and they support human safety and the safety of Inufib™ for the general population, 
including infants. 
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9.4 Common knowledge elements of the GRAS conclusion 

The first common knowledge element for a GRAS determination is that data and information relied 
upon to establish safety must be generally available; this is most commonly established by utilizing 
published, peer-reviewed scientific journals for the safety assessment. The majority of the studies 
reviewed in this safety assessment have been published in the scientific literature. The common 
use of agave inulin and its associated components in food on a global basis and the associated 
absence of harm are based upon published information of all types including clinical studies which 
support the safety assessment and these clinical investigations themselves have also been 
published in the scientific literature. 

Major critical reviews of well-known experts in the field of food toxicology (e.g., Roberfroid and 
Delzenne, 1998; Carabin and Flamm, 1999) published comprehensive and critical reviews of the 
available data and information---both published and unpublished---and unanimously concluded 
that, under the conditions of intended use in foods, inulin-type fructan is GRAS based on scientific 
studies that the authors reviewed. These reviews clearly note that there is no evidence of acute, 
chronic, reproductive or developmental toxicity, carcinogenicity or genotoxicity in tests at dose 
levels considerably higher than the anticipated human exposure. 

Clinical studies on the intake and tolerance of inulin-type fructans show signs of gastrointestinal 
intolerance with dietary intakes above 20-30 g. Roberfroid and Delzenne (1998) indicate that 
fructans are better tolerated when given with solid food and when given in divided doses 
throughout the day. Carabin and Flamm (1999) summarized 20 published studies analyzing the 
gastrointestinal symptoms and tolerance of inulin-type fructans and concluded that they are safe 
for human consumption under intended conditions of use as a dietary fiber, and that up to 20 g/day 
of inulin and/or oligofructose are well tolerated. More recently, Holscher et al. (2014) 
demonstrated that healthy adults who consumed daily doses of7.5 g agave inulin fiber in a single 
serving (highest dose given) for three consecutive 21-day periods did not report any serious 
gastrointestinal symptoms, and Lopez-Velazquez et al. (2013) reported that infants who consumed 
formula containing 0.5 g/100 mL Agave tequilana fructans for a six-month period did not 
experience a significant increase in GI symptoms such as colic, abdominal distention, flatulence, 
and regurgitation. 

The second common knowledge element for a GRAS determination requires establishing that a 
consensus exists among qualified scientists about the safety of the substance with its intended use. 
As previously noted, in 1998 (Roberfroid and Delzenne, 1998) and in 1999 (Carabin and Flamm, 
1999) literature reviews and analyses of all available data (published and unpublished) were 
published in peer-reviewed publications; both of these thorough assessments concluded that agave 
inulin-type fructans are GRAS. 

Further consensus evidence is provided from a committee of experts convened by BENEO-Orafti 
(Belgium) in 1992 to conduct a GRAS self-affirmation of inulin and oligofructose (Kolbye et al., 
1992). While the report was not published in a peer-reviewed journal, the committee members 
were imminently qualified, and their findings are still referred to in many published articles and 
regulatory documents on inulin-type fructans (i.e., Coussement, 1999, GRN-44 [FDA, 2000a]; 
GRN-118 [FDA 2003]). The committee was composed of Albert C. Kolbye, Herbert Blumenthal, 
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Barbara A Bowman, John H. Byrne, C. Jelleff Carr, John C. Kirschman, Marcel B. Roberfroid 
and Morris A. Weinberger. This expert committee found the following: 

• Inulin and oligofructose are not hydrolyzed in the stomach or small intestine but are­
fermented completely into harmless metabolites in the colon, where they are specific 
substrates for the growth of Bifidobacteria. 

• Available animal toxicity studies are consistently free of any suggestions of adverse effects 
to be expected from such proposed levels of use in foods. 

• Inulin and oligofructose are dietary fibers by definition and by their nutritional properties; 
intake is self-limiting because of a gaseous response in the colon that prevents over-usage. 

• The safety of inulin and oligofructose is based on the long human experience of consuming 
inulin-containing foods as well as evaluation of available scientific evidence relating to 
inulin and its hydrolysis products. Further, since inulin and oligofructose have been natural 
components of many foods consumed safely by humans over millennia, the committee had 
no reason to suspect a significant risk to the public health when used in foods as intended 
by the notifier. 

• These food substances are generally recognized as safe, both by a long-established history 
of use in foods and in the opinion of experts qualified by scientific training and experience 
in food safety after a thorough review of the available scientific evidence. 

Additional consensus elements include the reviews of the global expert bodies such as the EU and 
the FDA, as well as the authorities in Australia, New Zealand, Canada, and Japan. 

In the U.S., chicory inulin was determined to be GRAS without questions by FDA (GRN 118, 
FDA 2002), and fructooligosaccharide (which is a shorter chain length fructan produced by 
enzymatic synthesis from sucrose), was determined to be GRAS without questions by FDA (GRN 
44, FDA, 2000). The FDA had no questions about either of these GRAS assessments (FDA, 
2000b; FDA, 2003). 

Inulin is legally classified as a food or food ingredient in most countries including all EU countries, 
Australia, Canada, and Japan (Franck, 2002). As a food or food ingredient, inulin can be used 
without specific limitations as ingredients in foods and drinks. The EU Standing Committee 
meeting of June 1995 confinned oligofructose as a food ingredient (EC, 1995). Inulin is classified 
as a food ingredient and not a food additive according to the European Directive 95/002 on Food 
Additives (EC, 1995), and all the EU countries list inulin as having food ingredient status. lnulin 
from agave is listed as an acceptable source of dietary fiber by the Canadian Food Inspection 
Agency ( see: http://www.inspection.gc.ca/food./labelling/food-labelling-for-industry/nutrition­
labelling/elements-within-the-nutrition-facts-
table/eng/1389206763218/ l 389206811747?chap=5). 

Food manufacturers have added inulin-derived substances to the general food supply in Australia 
and New Zealand since the rnid-1990s. Since 2001, inulin has appeared in a wide range of foods 
and is predominantly labeled as dietary fiber. The FSANZ Food Standards Assessment Report 
dated July 16, 2008 declared that "There is a history of safe use of inulin-derived substances in 
food in Australia and New Zealand, so food manufacturers do not need express pennission to add 
these substances to the general food supply (FSANZ, 2008). 
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The Expert Panel also acknowledges that several other reviews support the contention that a 
consensus exists regarding the safety of the intended human food uses of inulin-related fructans. 
These include previous GRAS notices submitted to FDA: 1) by the OTC Nutrition Company on 
short-chain fructooligosaccharides, 2) by Imperial-Sensus, LLC. on Frutafit® inulin 3) by Pfizer 
Nutrition and BENEO-Orafti on Oligofructose, and 4) by Danone Trading B.V. on long-chain 
inulin, all of which received "no questions" agency responses. The various in-depth reviews by 
multiple highly qualified experts found in published and unpublished sources, coupled with the 
numerous global regulatory agency approvals for uses in food and beverages, along with the 
favorable positions taken by regulatory bodies in the U.S., Canada, Mexico, Japan, Australia and 
New Zealand, all support the conclusion that inulin is safe for use in food (References) 

9.5 Panel Conclusions15 

The Expert Panel has carefully reviewed and evaluated the publicly available information 
summarized in this document and the specific product data available from IIDEA in concert with 
the potential human exposure to this substance and concludes that the proposed uses of Inufib™ 
in foods described elsewhere within this notification---when produced in compliance with Good 
Manufacturing Practices requirements and which meets the specifications established by IIDEA 
as presented in this docwnent---are generally recognized as safe at dietary levels expected from 
the proposed uses. 

The Expert Panel concurs with 11D EA's conclusion that Inufib™ is GRAS based upon the 
findings described within this dossier. This declaration is made in accordance with FDA's 
standard for agave inulin safety, i.e., reasonable certainty of no harm under the intended 
conditions of use. 

This declaration is made in accordance with FDA's standard for agave inulin safety, i.e., 
reasonable certainty of no harm under the intended conditions of use. 

Richard C. Kraska, Ph.D., DABT 

Chair 

Robert S. McQuate, Ph.D. Robert W. Kapp, Ph.D. 

Date: December 9, 2016 

15 The detailed educational and professional credentials for two the indjviduals serving on the Expert Panel can be 
found on the GRAS Associates website at www.gras-associates.com. Drs. Kraska and McQuate \NOrked on GRAS 
and food additive safety issues within FDA's GRAS Review Branch earlier in their careers and subsequently 
continued working within tbis area in the private sector. Dr. Kapp's curriculum vitae can be accessed at 
http://www.biotox.net. AU three panelists have extensive technical backgrounds in the evaluation of food 
ingredient safety. Each individual bas previously served on multiple GRAS Expert Panels. Dr. Kraska served as 
Chair of the Panel. 
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10.0 ATTACHMENTS 
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10.1 Attachment 1 
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Sample code Nr. E4-370-0251827 4 Date 07/04/2011 Page 1/3 
Analytical Report Nr. AR-11-AA-029715-01 / E4-370-O2518274 

1111111111111111111111111111111111111 lndustrializadora Integral del Agave S.A de C.V. 
For the attention of Mrs Carolina De los santos Gonzales 

Periferico Sur 7750 
Colonia Sta. Marfa Tequepexpan 
45601 Tlaquepaque 
MEXIQlJE 

Email carollna.santos@iidea.com.mx 

Technical contact for your orders : Marie Jalllals 

Our reference : E4-370-02518274 AR-11-AA-029715-01 Type: 

Client reference : 4NIPP10338 
Sample described as : Organic Agave inulin 

INDULINA PREMIUM EN POLVO 
Packaging : 120g plastic bag 

Sample reception date : 21/03/2011 Analysis starting date : 21/03/2011 

Sampling{Transport : FedEx 

Analyses requested : PAG35: PCDD/F (17) + PCB (12) - food/ reed 
PAL 1 E: Nutritional Lgbelling - Group EC 1 
PAL2A: Nutritional Labelling - Group EC2 complement 
J5001: Fructanes : calc. as lnuline 
CYP07: dry matter 

Energy values Results (uncerta,ntyJ 

AAC99 AA Energy values according to EC 2008/100 
Energy value (kJ) 1313 kJ/100 g 
Energy value (kcal) 313 kcel/100 g_ 

AAC90 AA Energy values according to EC 90/496 
Energy value ,(~J) 1014 ~J/100 g 

Eneriw value (kcal) 239 kcal/1 oo g 

Compositional analyses Results (uncer1ainty) 

AACO0 AA Carbohydrate content 
Avallabte carbohydratas (by difference) 59.7 g/100g 

A7359 AA Moisture oven dry 1o•c, Vacuum Method : Ar.ri le du 8 septembre 1977 adaptli 
MQisture 2.7 (i: D.5) g/10D g 

Total solids 97.3 (± 0.8) g/100 g 

AA009 AA Ash Method : Arrite du 8 septembre 1977 adapts 
Ash 0.37 (± 0.10) g/100 g 

A6201 AA Proteins Method : lnterna.1 method, Continuous flow 
Proteins (Nx625) <0.5 g/1D0 g 

AAC0B AA Fatty acids in 100 g product calculation 
Fatty acids. monounsat (/product) <0.5 g/100 g 

Fatty acids, polyunsat. (/product) <0,5 g/100 g 

Fatty acids, saturated, (/product) <0.5 g/100 g 

Fatty acids. trans. (/product) <0.5 g/100 g 

A6204 AA Total fat (ac1d hydrolysis) M ethod : AOCS Am 5-04 
Fat <0,5 g/100 g 

J5001 JK Fructanes : calc. as lnullne Method : Internal Method 
(a) calculated ·as l11ulln 3 7.3 g/100 g 

AT488 AA Sugar proflle (IC) Method : Internal method, I.C. 
Fructose 63.2 (± 7.0) g/kg 

Glucose 5.4 (± 0',9) g/kg 

Lactose < 1,5 g/kg 

Maltose «1 .5 gll\g 
Maltotriose (IC) <1.5 g/kg 

Saccharose <I g/kg 
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Page 2/3 

Compositional analyses Results (unc:enain1Y) 

A7488 AA Sugar profile (IC) Method : lntemal method, l,C. 
Sum of sugars (mono and disaccharides) 6.9 (± 1.3) g/100 g 

M210 AA T otal Dietary Fiber Method : AOAC 985.29 2003 
Fiber contenl (according to AOAC 985,29) <0.5 g/100 g 

Minerals• Ollgoelements Results (uncenalmy) 

.AA622 AA -Sodhim Method : Amite du 8 septembre 1977 adapte 
Sodium (Na) 0.0353 {i 0.0050) g/100 g 

Fatty acid profile (exp. % total) Results (uncerta,nly) 

AA251 AA Fatty acid composition (GC) Method : EN ISO 15304; EN ISO 5508; EN ISO 5509 
Docosadlenofc acid c22:2 (n-6)- w6 <0.05 % 
SaUJraled fatly acids {%total) 85.8 % 
Monounsaturated fatty acids (%total) 342 % 

Po!yunsaturatad fatty acids (¾total) <0.05 % 
Total lr;lns-fatty acids (%10tal) <0.05 % 
Not quanlili'able fatty acids <0.05 % 

Omega--3 fatty acids (%tote!) <0.05 % 
Omega-6 fatty acids (%lolal) <0.05 % 

Dloxlns Results (unc:enainty) 

CYP07 GF dry matter Method : DIN 38414-S2 
(a) dry residue 97.13 % 

A7158 GF PCOO/F - 17 congeneres - food I feed Metliod : AIR OF 100 
(a) 2,3,7,8.-TetraCDD <0.01 ng/kg MC12% 

(a) 1,2_,3,7,B-PentaCDD < 0.01 ng/kg MC12% 

(ar 1,2,3,4,7,8-HexaCOO < ·0.02 ng/kg 'MC 11"/4 

(a) 1,2,3,6, 7,8-HexaCOD <0.02 ng/kg MC12% 

(a) 1,2,3,7,8,9-HexaCDD <0.02 ng/kg MC12% 

(a) 1 ,2,3,4,6, 7,8-HeptaCOD < 0.17 ng/kg MC12% 

(a) O&taCDD <0.55 ng/kg MC12% 

(a) 2,3,7,8--TetraCOF <0.02 ng/kg MC12% 

(a) 1 ,2,3, 7,8-PentaCOF <0.02 ng/kg MC12% 

(a) 2,3,4, 7,8-PentaCOF <0,02 ng/kg MC12¾ 

(a) 1,2,3,4, 7,8-HexaCOF < 0.02 ng/kg MC12% 

(a) 1,2,3,6,7,8-HexaODF <0.02 ng/kg MC12% 

(aj 1,2,3, 7 ,8,9-HexaCDF < 0.02 ng/kg MC12% 

(aj 2,3,4,6,7,8-HexaCDF < 0.02 ng/kg MC1.2% 

(a) 1,2,3,4,6,7,8--1,!eptaCDF < 0.03 n,Qlk.gMC12% 

(a) 1,2,3.4,7,8,9-HeptaCDF < 0.03 ng/kg MC12% 

(a) OctaCDF <0.16 ng/kg MC12% 

(a) WHO(1998)-PCDO/F ,ea excl. LOO ND ng/kg MC12% 

(a) WHO( 1998)-PCDDIF-TEQ lricl. l..OO 0.056 nglkg MC1.2% 

Dloxln•Like PCBs Results (unc:enointy) 

A7347 GF PCB - dioxln•like I 12 WHO - food I feed Method ! AIR OF 100 
(a) PCB77 <0.73 ng/kg MC12% 

(a) PCB8t <0,15 ng/kg MG12% 

(a) PCB 105 < 1.52 ng/kg MC12% 

(a) PCB 114 <0.34 ng/kg MC12% 

(a) PCB 118 <5.70 ng/kg MC12% 

(a) PCB 123 <0.46 ng/1\g MC12% 

(a.) PCB 126 <0.19 ng/l(g MC12% 

(a) PCB 156 < 1.88 ng/kg MC 12"/, 

(a) PCB 157 <0.33 ng/kg MC12% 

(a) PCB 167 < 0.73 ng/kg MC12o/o 

(a) PCB 169 <0.73 ng/kg MC12% 

(a) PCB 189 <0.48 ng/kg MC12% 

(a) WHO(199Brf>CS-TEO excl. LOO ND ng/kg MC12% 

(a) WHO(1998)-PCB TEO incl. LOQ 0.029 ng/kg MC12% 
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Dioxin-Like PCBs Results (uncenain1Y) 

GF004 GF WHO-PCDD/F+PCB TEQ 
(a) WHO(1998}-PCOD/f+PCB TEQ exc:L LOO NO ng/kg MC12% 

(a) WHO(1998)-PCOO/F+PCB TEO Incl. LOO 0.085 ng/kg MC12% 

D!oxlns and PCB TEQ with WHO 2005 TEF Results (uncenain1y) 

A7158 GF PCDD/F - 17 congeneres - food/ feed Method : AIR OF 100 
(a) WHO(2005}-PCDD/F TEQ e><cl. LOQ ND ng/kg MC12¾ 

(a) WHO(2005)-PCDO/F TEO fncl. LOO 0.052 ng/kg MC12% 

A7347 GF PCB - dioxin-like 112 WHO- food/ feed Method: AIR OF 100 
(a) WHO(2005rPCB TEO exd. LOQ ND ng/kg MC12% 

(a) WHO(2005)-PCB TEQ incl. LOO 0.042 ng/kg MC12% 

GF004 GF 'WHO-PCDDIF+PCB TEQ 
(a) WHO(2005)-PCDID/F .. PCB TEO excl. LOO NO ng/kg MC12% 

{a) WHO(2005)-PCDO/F+PC6 TEO ind. LOO 0.094 ng/kg MC:12% 

SIGNATURE r7· 
t -

Marie Jailla1s 

A.nalyltcal Services Manager 

Report electronically validated by Marie Jaillais 

EXPLANATORY NOTE 
The analysis are identified by a liVe-dlglt code, their description is available on request. 
This document can only be reptoduced in full : It only·concems \he submitted sample. Re~Ults have been· ob!alned 
and reported in accordance with our general sales conditions available on request. 
In order to state whether the sample complfes or not with the $pecificalions of the product, the unoertalnty of the result has been taken lnto 
account. 

The tests identified by the two letters code JK are performed in laboratory Eurofins Analytik GmbH, Wiertz-Eggert.JMssen, Tbe symbol (a) 
•Identified the tests performed under accreditation DIN EN ISO/IEC 17025:2005 D-PL-14251-01-00 
The tests Identified by the two letters code GF are performed in laboratory Eurofins GfA Gmbh Hamburg .. The symbol (a) identified the tests 
performed under accreditation DIN EN ISO/IEC 17025:2005 D-PL-14199-01-00 
The tests identified by the two letters code AA are performed in laboratory Eurofins Analytlcs France. 

Eurofins Analytlcs France 

Rue Pierre Adolphe Bobierre 

BP 42301 

F-44323 Nantes Cedex 3 
FRANCE 

Phone +33 2518321 00 
Fax +33 2 51832111 

SampleLoginfr@eurofins.com 

www.eurofins.fr 
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The UdeaCompany 
" ' -~ .... I • ·,1 

Tlaquepaque, Jalisco, Mexico. Sep 08, 2011 

To who111 it may concern, 

l his letter is to c e1iify that our lnulin Premium (lnufib) has very low 
concentrations o f saponins and terpenes according with an external 
analysis. 

The External Laboratory concluded that the concentrations of this 
co111pounds are below of 0 .1 pp111. 

~~ 
The \Idea Company 

/-\gave QuBhty Products -Sincerely, _ Premium 

QUAL\TY 
ASSURANCE 

Ma. del Carmen Jimenez F. 

Quality Manager 

P<,rifs,ricc Sc.- No. 77'5U 
Sanld Mana Teuqeoexpan 
C.P 15601, naque,12.quc. Joi, M>< 
Tel, 3003 -14GLI WW\.V.iidea,com.:nx . 



©2018 NSF Agave Inulin 11/18 

10.3 Attachment 3 

77 



fl 
. •. 

FACULTAD DE QuiMICA - UNAM 
UN/DAD DE SERVICIOS DE APO YO A LA INVESTIGACION 

JEFATURA 
v1,11~DAD NAqo"IAL 

AV~DI 

Mmc:p U.S.A./. 

FQUIIUSAl/4681201 I 

Asunto: informe. 

To whom it may concern: 

This letter is to certify that one sample of Powder lnulin Premium (lnufib) identified with 
number lot 4NIPP11064 , was analyzed for the detection of saponins and terpenes 
using a method of extraction developed internally by our laboratory combined with a 
validated method for the analysis of organic compounds by GC/MS Clave: PT-USAI­
FQ-EM-001. 

Extraction procedure 
To 5g of the sample 15 ml of hexane where added and submitted to sonication for 15 
min. The suspension was filtered and the extract was evaporated under a nitrogen 
current until reducing the volume to 1 ml. 
From the extract 1 ml was injected to the GC/MS system. 

GC/MS conditions 
The sample was analyzed in GC/MS system from Agilent using a GC 5890 and a MS 
5973 with a 5% phenyl-methyl silicon capillary column 30 m long, 250 µm of inner 
diameter and a film thickness of 0.25 µm. The oven started at 50°C kept at that 
temperature for 1 min and then it was programmed at 7°C/min rate up to 300°C and 
maintained for 5 min. The injection was performed under the split mode with a split ratio 
of 30: 1. The carrier gas was Helium {99.999% PRAXAIR). 
The mass spectrometer conditions where under Electron Impact Ionization at 70 eV and 
300 µA using the scan mode and performing the scan function from 33 to 550 amu. 

Although the analysis was not a quantitative determination (lack of standards) our 
laboratory routinely works with samples that require very low concentration 
determinations. Our system usually works on the ppb level (analysis of phthalates with a 
detection limit 7ppb). Because the sample was analyzed under these same conditions it 
is possible to assume that if the compounds ecogenin or ecognin were present in the 
sample it's concentration would be under 7ppb. 

A,,. (111l1•trrl1lad J()()Q, Cd. Unfvtrsiturla. CIN'Mito EJroftlr, F•ruhtNI It Qullffiro E:"J. "&" 
Tel.: Lab. 56.22. .J7. B6, 0/na. 56.13.15.21 _., Fax 56.13.25.11 

t-mnll: ltgo~strvidor.unam.m:< 



FACULTAD DE QuiMICA - UNAM 
UN/DAD DE SERJ//C/0S DE APO YO A LA INVESTIGACJON 

JEFATURA 
~JVEJl(dW) NAq~L 

A~D[ 

Mcxrc:,o U.S.A./. 

Our laboratory has performed in the past a lot of analysis of natural products (plant 
extracts) so we do have experience on the mass spectra interpretation of saponins. 
When we searched the chromatogram looking for mass spectra that might resemble the 
spectra of of ecogenin or ecognin we couldn't find one that even resembles these 
molecules. 

ATENTAMENTE 
"POR Ml RAZ.A HABLARA EL ESPIRITU" 

Ciudad Universit,aria,M exico D. F., October 18, 2011 . 
I ) 

M. C. HUMBERTO GOMEZ RUIZ 
JEFE DE LA UNIDAD 

Av. Unlvt~ldad 3000, Cd. Univmltorla, O rcuito £stolar, Facllltad dt Qllllflica Edif. "B" 
Ttl: Lab. 56.22.J i.86, Ofna. 56.23.25.11 y Fax 56.23.25.22 

~mail: hgome;fgtrvidor.,mam.mx 
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CONACYT 

e 
CI/\TEJ 

~su{ts ~port. 

Date: 17/03/16 B1-SECJIDEA /2016 

RESULTS REPORT 

DETERMINATION OF AGAVE FRUCTANS MOLECULAR WEIGHT DISTRIBUTION BY 

SIZE EXCLUSION CHROMATOGRAPHY 

TECHNICAL INFORM 

PRESENTED TO: 

The iidea Company 

Oomicilio Fiscal; Periferico Sur No. 7750 

Colonia: Santa Marra Tequepexpan, 45601 

Ciudad: Tlaquepaque 

Estado : Jalisco, Mexico 

TEL.: 01 (33) 30034450 

Correo electr6nico: Fabiola Grisela Baez Martinez <fabiola.baez@iidea.co.m.mx> 

I RECEIVED UNDER ACCORDANCE: 

NAME AND SIGNATURE 

DATE: ___________ _ 

PREPARED BY: INDUSTRIAL BIOTECHNOLOGY UNIT 

Ora. Rosa Marfa Camacho Rufz 
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Date: 17/03/16 B1-SECIIDEA /2016 

Sample identification: 

Six samples of agave fructans identified with lot numbers were analyzed: 

1) 116021516 LIQUIDA 
2) 4IIPP15355 POLVO 
3) 4IIPP115171 POLVO 
4) 4IIPP16036 POLVO 
5) 4IIPP16042 POLVO 
6) 4IIPP16046 POLVO 

Sampling: Performed by the customer 

Determination: molecular size distribution of polysaccharides. Method: Size Exclusion Chromatography 

with a column Ultrahydrogel DP* (Waters), tri-distilled water was used as mobile phase, at flow of 

0.3 mUmin. Standards of different molecular weights were used as reference. 

CONTENT OF THE REPORT: 

1 . Objectives: 

a. Determinate glucose, fructose and sucrose content by HPLC. 

b. Determinate the size distribution of polysaccharides present in the sample. 

2. Results: 

a. Sucrose, glucose and fructose content was determined by HPLC in wet basis: 

Lot Content % (in wet basis) 

Sucrose Glucose Fructose 

4llPPl5355 Average 0.74 0.08 10.94 
Std. Dev. 0.05 0.01 0.17 

4l1PPl5l7l Average 0.42 0.28 6.35 
Std. Dev. 0.05 0.05 0.06 

411PP16036 Average 1.11 0.96 8.78 
Std. Dev. 0.06 0.04 0.36 

4llPP16042 Average 0.97 0.29 7.17 
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Std. Dev. 0.20 0.02 0.27 

411PP16046 Average 1.36 1.02 8.45 
Std. Dev. 0.45 0.10 0.09 

/16 021516 Average 0.89 0.10 7.80 

Std. Dev. 0.27 0.01 0.19 

b. The size distribution of polysaccharides was determined by High Performance Size 

Exclusion Chromatography (HP-SEC) with the following results in dry basis: 

lot Mn Mw DPn DPw PD FrucGP>l0 FOSGP<10 

g/mol g/mol % % 

411PP153SS 
Average 

Std. Dev. 

3657.57 4271.26 22.45 26.24 1.17 91.82 8.18 

112.11 96.58 0.69 0.60 0.01 1.68 1.68 

411PP15171 
Average 

Std. Dev. 

3320.74 4057.04 20.37 24.92 1.22 83.90 16.10 

7.22 6.62 0.04 0.04 0.00 0.14 0.14 

411PP16036 
Average 

Std. Dev. 

2796.99 3578.59 17.14 21.97 1.28 73.94 26.06 

0.84 4.35 0.01 0.03 0.00 0.20 0.20 

411PP16042 
Average 

Std. Dev. 

3362.62 4091.77 20.63 25.13 1.22 84.77 15.23 

105.57 87.20 0.65 0.54 0.01 2.19 2.19 

411PP16046 
Average 

Std. Dev. 

2752.50 3542.95 16.87 21.75 1.29 72.80 27.20 

6.42 0.55 0.04 0.00 0.00 0.06 0.06 

116021516 

Average 

Std. Dev. 

3388.19 4052.09 20.79 24.89 1.20 87.08 12.92 

1.55 3.22 0.01 0.02 0.00 0.02 0.02 

DPn: polymerization degree in number, DPw: polymerization degree in weight, Fruc: fructans, FOS: 

fructooligosaccharides, Mn: Number Molecular Weight, Mw: Weight Molecular Weight, PD: polydispersity. Glucose, 

Fructose and Sucrose are not considered in the calculation. 

Annexed: histograms ot samples size distribution. 
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411PP16036 
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Dra.R5sa Maria Camacho Ruiz­
Researcher B 

Industrial Biotechnology 
rcamacbo@ciatej.mx 
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Ar:cufi Welded EYpanded Media 
A unique filter product, designed for demandln9, high purity liquid filtration applications has been developed offering superb flow, robust 
solids loading, minimal differential pressure, and precise micron retentio1J-all essential requirements for maximizing results ... 

Specifically manufactured for high solids loading and strength; excellent for high purity chemical and water, pharmaceutical, food, 
edible or high purity synthetic oils, bio-fuels and cosmetic use; superb quality filtering incorporates convenience, cleanliness and 
productivity. These filters are available in quad, six, eight, ten-wall, or more laminated plies, are non-fiber shedding and can handle 
elevated temperatures (in 100% Nylon or Polypropylene). Graded-density and/or ~edundant layers of FDA compliant monofilament are 
ultrasonically laminated and formed, and use a non-bypassing sealing collar with removal handles. AccufitWelded Expanded Media is 
designed in accordance with the ISO 4406:1999 standard. 

The filter media loads on the surface of the filter, trapping particles ih its many tortuous grid paths. Useful for high-flow and strength, 
without significant increased differential pressure imposed from the filter. It is the opposite of a depth filter-one that loads particulate 
on the surface of the filtering layers-not in them. As such, when finished, it will hold large amounts of solid~and still drain liquid, as it 
is highly porous. One of the unique features of this filter is that it may be 'tweaked" as necessary to accommodate a wide array of liquid 
filtering condltions-e.g. greater throughput, tighter micron retention, etc ... 

(NMO) NYLON MONOFILAMENT 
(PMO) POLYPROPYLEN\ OFILAMENT ? ERIC SUPPORT" T 

NMO- OO-QW-P2-DP IP 
__ L~- ~ 
BASE LAYER AND NUMBER OF PLIES DELTA-P INSERT 

EXAMPLES FILTRATION RANGE (um) 

NM0-40-QW-P2 40 pm-14 pm 
NM0-40·EW·P2 40 pm-4pm 
NM0-40-XW-P2 40 pm-2 pm 
NM0-40-XII-P2 40 pm-1 pm 

----·-·---------·----·-·-------- ··--------·--------··-----------
PM0-1 OO-QW-P2 100 pm - 37 pm 
PM0-100-SW-P2 100 pm-19 pm 

PM0-100-EW-P2 100pm-10pm 
PM0-1 OO-XW·P2 100 pm-5 pm 

MATERIAL 
MICRON 
RATING 

40 
65 
100 
150 

I 200 

400 
I 600 

800 

MICRON RATINGS ACHIEVED FROM CONFIGURATION OF LAMINATED LAYERS 
NUMBER OF PLIES 

DW I lW : aw . : SW : ' EW I ' xw . XII ' XIV 
2 : a : � ! 5 : s i 1 1 a ! 9 r 10 11 : 12 l 14 

2a.a i 20.1 r 14.9 l 10.1 1 1.1 i 5.6 ! 4.o I 2.9 l 2.1 1.5 : 1.1 i o.s 

46.s J 3s.1 I 24.s J 11.s j 12.6 i 9.1 l 6.s 1 4.1 ! 3.4 i 2.4 1.8 I o.9 
' I : : I I I ! : ' 72.0 ! 51.8 I 37.3 : 26.9 ¼ 19.3 1• 13,9 i 10,0 I 7,2 I 5,2 : 3.7 2.7 i 1.4 
i • i • 1 • ! • I 108 j 7'1;8 i 56;0 : 40.3 i 29.0 20.9 I 15.0 i 10.8 I 7,8 j 5.6 4.0 f 2.1 
! i i : I ! ! I : : 144 [ 104 j 74.6 i 53.7 j 38.7 j 27,9 l 20,1 114.4 ! 10.4 j 7.5 5.4 i 2.8 

2B8 ! 207 ! 149 i 107 i 77.4 1 55.7 ! 40.1 ! 28.9 j 20.8 i 15.0 10.8 I 5.6 

432 311 i 224 161 116 l 83.6 60.2 i 4s.a i s1.2 ! 22.s 16.2 8.4 
1 1 1 1 1 

576 ! 415 I 299 l 215 ! 155 , 111 l 80,2 ! 57.8 f 41.6 i 30.0 21.6 [ 11:2 

I 

I 

©2017 Mechanical Mlg. Corporation Filtration Systemsl i I 
Product Specrncalions: With over 40 years of industly expertfse and proven pertormance, Fl/Ira/Ion Systems Division of Mechanical Mfg. Corporation o 
manufactures responsibly pnced, quality products. We continually strive to Improve our products tnrough 10304 N. W. 50th Street • s.unrise. FL 33351 USA 
ongoing research and development therefore, we reserve the nght to change specifications without notice. 0 

Tel: 954.572-2700 • Fax: 954-572-3401 = 
www.filtrationsystems.com Intellectual Property: Filtration Systems products offer exclus!Ve manufacturing technology. Our company is 

commtUEd to pr01ectfngJts patents, trademarks, and proprietaiy rights from those who would wrongfully use lhem. ISO 9001 :2008 Certified 
AWEM·1/17 
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Code MAHA14I 
Date March 10, 201 I 

Pru!.e 1 De l 
Version 02 ~r.l "ea 

lodustn.alu.adora lnt¢gJ'll.l del Agaye SA de CV 

HACCP PLAN - AGAVE .INULIN 

1.0PURPOSE 

To estabfo;h uniform guidelines io assure the administration, implementation and 
maintenance of Hazard Analysis Critical Control Point Program to reduce or prevent food 
safety hazards, so that only safe products of the hig,hest quality are produced 

2.0 SCOPE 

TJ1e HACCP plan applies to processes and departments involved in the manufacturing of 
Agave inulin. All employees assigned to these areas shall follow the steps in-process to 
ensure safe product is manufactured and delivered to the customer. 

3.0 RESPONSIBILITIES 

It is the responsibility of the safety team leader and the operafions director to enforce the 
monitoring process required for this HACCP plan, and that training has occurred for all 
responsible individuals assigned to Production. 

lt is the responsibility of the safety team leader to ensure training has been provided and to 
audit the HACCP plan. 

4.0 OVERVIEW OF PREREQUISITE PROGRAMS 

There are nine (9) key prerequisite programs that are essential for an adequate and effective 
HACCP plan. lIDEA has incorporated these key programs into the day-to-day operation of 
tbe facility. 

4.1 Sanitation Program: 
The sanitation program includes a Mastet Cleaning Schedule.. This schedule 
encompasses' the entire plant, including the exterior of tbe building. All items on the 
schedule are to be completed oil a specified day, week and month, at:1d verified by the 
HACCP Coordinator for completeness. All sanitation employees receive training 
before starting this function. The sanitation program can be found in the Productj.on 
office 

4.2 Good Manufacturing Practices (GMPs): 
The GMP program incl.lldes daily GMPs to be followed. The audit used encompasses 
the requirements of AlB Consolidated Standards for Food Safety. All employees and 
contractors are trained on the requirements of GMPs, and documentation of such is 
maintained on file. The plant has a strict "no glass" policy. Hard plastic is also 
monitored. The GMP program is maintained by Quality Assurance. 
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Code MAHA14I 
Date March 10, 2011 

Pai!.e 2 De2 
Versfon 02 

HACCP PLAN -AGAVE INULIN 

4.3 Pest Control Program: 
All pest control activities are performed by an outside contractor. Bait stations are 
used outside the building. Traps are used internally. The plant has a record of all 
contractor visits. 

4.4 Chemical Control Program: 
The chemical control program dictates that all chemicals are stored in secure 
locations separate from production areas. Access to these chemicals .is limited to 
authorized personnel. MSDS books are located in several areas where the chemicals 
are commonly used. 

4.S Supplier control: 
lIDEA follows a procedure for selection, evaluation and audit of authorized 
suppliers, All raw materials, packaging and finished goods transports are inspected. 
We also ratify our analytical methods with those of our suppliers. 

4.6 Recallffraceabillty Program~ 
All products manufactured and packaged by IIDEA are coded and identified for ease 
of recall in the event of a food safety issue. A mock recall procedure is perfonned at 
least once a year. 

4. 7 Quality System 
[IDEA works according to a quality management system based in the SQF 2000 
code. We have also deveoped, identified and follow our raw material specifications, 
packaging specifications and finished product specifications. 

4.8 Production Teams 
All products are manufactured according to standard opperating procedures, 
including methods for the verification and validation of our critical control points; 
metal detectors and instrument calibration. 

4.9 Reception, Storage and Shipping 
Finished products, raw materials, packaging materials and chemicals are stored 
according to good storage practices. Finished products are shipped according to good 
transport practices. 



Code MAHA14I 
Date March 10, 2011 

Pa!!:e 3 De3 
Versfon 02 ~rJ " ea 

lndustn.alaadora lnt¢gJ'll.l del Agaye SA de CV 

HACCP PLAN -AGAVE INULIN 

5.0 HACCP TEAM 

POSITION NAME 
QuaJity Manager 
HACCP Coordinator 

Ma. del Carmen Jimenez f. 

Operation Director Alberto Vazquez Beltran 
tIACCP Assistant Violeta Gutierrez Prado 
QuaJJty Control C]Jjef Carolina de los Santos Gonzalez 
Human Resources Serl!:io Robles Mui'ioz 
Maintenance Adrian Pineda Garcia 
Supply chain Director Miguel Esparza Ramirez 
Purchasing Jose Parrilla Gonzalez 
TraceabiJity Chief Blanca Magai'ia Bautista 
Biosecur1ty Jose A. Romero Mendez 

6.0 PRODUCT DESCRIPTION 

6.1 Dry Irrulin: 
6.1.1 Physical Chemical Properties 
Humidity: 0.5 -4.0% 
pH: 4.0-6.0 
Density: 0.6- 0.8 g/ml 
Color: White, yellowish fine powder 
Storage stability: Stable, bygroscopic 
Taste: Slighlty sweet 

6. 1.2 Product Specifications 
Ash content: < 5.0 % 
Dry matter: 2: 98.0 % carbohydrates 
Composition; 2: 88.0 % Inulin 

::: l 0.0 % fructose 
::: 3.5 o/o Glucose 
5 2.0 % disaccharides 

Mesofilic: :::2,500 UFC/g 
Microbiological Coliform: 5 IO UFC/g 
Contaminats: Yeast and molds: <;. 100 UFC/g 

6.1.3 Intended Use: 
As a bulking agent or ingredient in a great variety of foods an,d the cosmetic 
industry. 
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6. 1 A Packing 
25 kg bag 
30 kg bag 

6.1.5 SbeJf Life 
3 years from manufacturing date 

6.2 Liquid In.ulin 
6.2. l Physical Chemical Properties 
Humidity: 27 - 31% 
Concentration: 69° - 73° Brix 
pH: 3.5-6.0 
Density: 1.34- 1.36 g/ml 
Color: 300- 1000 icumsa 
Storage stability: Stable, hygroscopic 
Taste: Slighlty sweet 

6.2.2 Product Specifications: 
Ash content: < 0.7 % 
Dry matter: 2: 98.0 % carbohydrates 
Composition: 2: 80.0 % Inulin 

.:5 15.0 % Fructose 
~ 5.0 % Glucose 
.:5 2.0 % disaccharides 

Mesofilic: .:52,500 UFC/g 
Microbiological Coliform: .:5 10 UFC/g 
Contaminats: Yeast and molds: .:5 100 UFC/g 

6.2.3 Intended Use 
As a bulking agent or ingredient in a great variety of foods and the cosmetic 
industry 

6.2.4 Packing 
IBC, drums. 

6.2.5 Shelflife 
3 months from manufacturing date. 
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7.0 FLOW DIAGRAM 

Dry Inulin 

Oualitv Insoection: Total Reducine: Sugars AGAVE RECEPTION - TRS%> 15 

' I 
MILLING- JUICE EXTRACTION 

Lab analvsis: TRS in baeasse (2 samoles) I 
JUICE STORAGE 

CON01'1'1ON1NG OF 
1st FIL -FILTERS TR.A TTON 80 MICRON FrL'fER 

JUICE STORAGE 

f'ONDITIONING OF 2nd FILTRATION - 40, 20 and 1 MICRON F"JLTERS 
FILTERS 

JUICE STORAGE 

MILLIPORE FIL TRA Tl ON 0.5 MICRON FILTER 

Pressure: 6kg/llJTl1 MAX. 
EVAPORATION - Temperiaturc: 7!'i - 50°C 

Lab Analysis: Chromatography, pH, Brix. STORAGE _ Temperature: 25- 35°C 

PACKING (Liquid) 

STORAGE 

Temperature: 85' - 00°C 

SPRAY DRYING MicrobioJogical Limilil: 
Mesoplryllcs: < 1500 Ul'C 
Collfonns< 10 UFC/g 
Yeast and Mold: < t ()(I UFC/g 

PACKING (Dry) Tcmpt,ratur~: 30" - .JS"C 

Veri ficatioo and calibration METAL DETECTOR 
CCP I 



Liquid lnulin 

Quality Insoection: Total Reducing Sugars AGAVE RECEPT10N 

MILLCNG - JUlCE E XTRACTION 
Lab analvsis: ART in bagasse (2 samoles) 

CONDITIONING OF --------t 
FILTERS 

JUICE STORAGE 

1st FrLTRATJON 

JUTCE STORAGE 

CONDITIONING m· 
FILTERS 

2nd FILTRATION 

JUICE STORAGE 

MILLIPORE FILTRATION 

EVAPORATION 

Lab Analysis: Chromatography, pH, Brix. 

STORAGE 

PACKING 

40, 20 IPd 1 MICRON FILTER 

80 MICRON FILTER 

Temperature: 25-35°C 

0.5 MICRON FILTER 

Steam Pressure: 6kg/cm" 2 MA..X. 
Temperatun: 75-50°C 
Mlcroblologiul Umlts: 
Mc.~l(lhylics: < 2S0U UFC 
Coliform.,< JO l lFC/g 
YeMI and Mold: < 100 UFC/g 

Temperature: 25- 35°C 

Tempcr11ture: 25- 35°C 

~d n ea 
lndustrialiuldora Integral del Aga"e SA de CV 

Code MAHAl41 
Date M.aroh 10, 2011 

Page6 De-6 
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8.0 PROCESS .DESCRIPTION 

7.1 Dry lnulin 

Step Process Description 
1 Agave Reception Quality control department checks the appereance of 

the product and determine the total reducing sugars 
percentage (TRS %) taking a representative sample 
of 5 out of every 200 agave "piiias" from each lot. 
The agave is then released for its unloading if the 
TRS%-value is above 15%. The lot is rejected 
otherwise. 

2 Milling- Juice Extraction Agave " pift.as" are led to a couveyour that transports 
them into a mill and a series of extractors. The 
product is sieved and :,queezed. The juice falls into 
tubs while the resulting bagasse is separated and 
transported into a container. 

3 Juice Storage Extracted juice is pumped from the tubs through a 
series of pipelines and into storage tanks of"raw" 
juice,. 

4 I st filtration Juice is filtrated by means of a press filter to 
eliminate suspended solids (media size: 80 micron) 

5 Juice Storage Once filtered, the juice is conducted to storage tanks 
until enough product is stored to continue to the 
next process 

6 2°0 filtration The juice passes through a series of press filters 
using a filter aid (perlite) to eliminate suspended 
solids. Media sizes: 40, 20 and 1 micron. 

7 Juice Storage Once filtered the jufoe is conducted to storage tanks 
until enough product is stored to continue to the 
next process 

8 Millipore filtration The juice passes through a third filter to eliminate 
suspended solids and microorganisms. Media size: 
0.5 micron. 

9 Evaporation The juice is concentrated using a triple effect 
evaporator until it reaches a concentration between 
60° and 65° Brix. Using a steam pressure of 6 
kg/cm2 and a temperature between 75 and 50°C 

10 Storage Once concentrated, the product is conducted to 
storage tanks until enough is stored to continue to 
the next process. 

11 Packing (liquid) The product is bottled in containers 
12 Storage The product is drained in tanks until enough is 
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stored to continue to the next process. 
13 Spray Drying The product passes through a spray drier, that 

operates at a maximum temperature between 85° 
and 90°C 

14 Packing The dried product is conducted through a series of 
pipelines into a hopper and then it js bagged and 
sealed. 

15 Metal detector The product is validated for metal residues. 

7.2 Liquid ln_ulin 

Step Process Description 
1 Agave Reception Quality control department checks the appereance of 

the product and determine the total reducing sugars 
percentage (TRS %) taking a representative sample 
of 5 out of every 200 agave "pifias" from each lot. 
The agave is then released for its unloading if the 
TRS% value js above 15%. The lot is rejected 
otherwise. 

2 Mming- Juice Extraction Agave "pifias" are led to a conveyour that transports 
them into a mi II and a series of extractors. The 
product is sieved and squeezed. The juice falls into 
tubs while the resulting bagasse is separated and 
transported into a container. 

3 Juice Storage Extracted juice is pumped from the tubs through a 
series of pipelines and into storage tanks of"raw' 
juice. 

4 1st filtration Juice is filtrated by means of a press filter to 
eliminate suspended solids (media size: 80 micron) 

5 Juice Storage Once filtered, the juice is conducted to storage tanks 
until enough product is stored to continue to the 
next process 

6 2no filtration The juice passes through a series of prnss filters 
using a filter aid (perlite) to eliminate suspended 
solids. Media sizes: 40, 20 and 1 micron. 

7 Juice Storage Once filtered the juice is conducted to storage tanks 
until enough product is stored to continue to the 
next process 

8 Millipore filtration The juice passes through a third filter to eliminate 
suspended solids and microorganisms. Media size: 
0.5 micron. 

9 Evaporation The juice is concentrated using a triple effect 
evaporator until it reaches a concentration between 
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65° and 70° Brix. Using a steam pressure of 6 
kg/cm2 and a temperature between 75° and 50°C 

10 Storage Once filtered, the product is conducted to storage 
tanks until enough is stored to continue to the next 
process. 

11 Packing The product is bottled in different size containers 
according to our clients needs. 

8.0 INOREDIBNT HAZARD ANALYSIS 

List all Ingredients 
used In the product 

process, or plant 

Identify known 
hazards 

Likely Risk 
(llkehood & 

severity) H: high, 
M = medium, L = 

low 

Basis for 
the 

decision 

Identify 
Prerequisite 
Prograrnsor 

process steps to 
reduce or eliminate 

known hazards 

Ukehood Severitv 

Bag 

8-N/A 
C-N/A 

P - Foreign Matter L L 

Storage, 
transpon and 

manufacturing 
conditions 

Transport verification 
procedure, Supplier 

approval and evaluation 

IBC and others 

8-N/A 
C-N/A 

P - foreign Matter L L 
Storage, 

transport and 
manufacturing 

conditions 

Transport ver1fjcat,on 
procedure, Supplier 

approval and evaluallon 

Filter Aid 

8-N/A 
C-N/A 

P - Foreign Matter L L 
Storage, 

transport and 
manufacturing 

conditions 

Certificate of analysis of 
the product and supplier 

guarantee 

Agave 

B - Salmonella and 
coliforms· 

L H 
Raw materials 
comes from 

oraanic Melds 

Supplier control, good 
agricultural practices 

C - P~sticides L H 
Raw materials. 
comes from 

organic fields 

Supplier control, good 
agricultural practices 

P - Foreign Matter H L Process 
conditions 

Visual inspection in the 
milling area. ·liftration 

orocess 
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(2) (3) (1) (4) 
Does this ingredient or Is this hazard CONTROL.LED by a 

List each process step from Is this hazard ELIMINITAED by a subSequent (5) process step Praivquii;ite Program or process (6) 
the Process Flow Diagram. (later) process step? If YES, thls step Is No,:- a Identity IIJe la$t process INTRODUCE a step? IIYES, identify the Program Assign a COP number (For Receiving only, bring CCP. Identify the subsequent process step in step tha! will elfminaJe the 

potential food safety or process. II a Prerequisite When the answer in forward each Ingredient Column 5 and prooeed to the next process potential hazard 
hazard. ldenllry here. program or process is Identified, do Column 4 Is NO. Hazard Analysis that was step, If the hazard .Is eliminated at I.his step (no (Example: metal de.teeter, 

(Be as specific as not complete Columns 4-6 and -go to Otherwise leave blank. determined lo be a critical subsequent elirninatlon step) enter NO ;ind go filter, etc.) possible when listing nsxt process step. If NO, go to Ingredient) to Column 6 and assign a COP number. the hazard) Column 4 
8 - Salmonella and Millipore Filtration, Supplier control, 

coliforms good agricultural practices 
Agave reception C - Pesticides Organi•c Certificate of fields 

P • Foreign Matter 1" Flltration 
B - Salmonella and Millipore Filtration, GMP's collforms 

Milling • JUlce E:.xtraciion o. Lubricant oil Maintenance, GMP's 

P • Foreign Matter 1.,. Flltrallon 

B - Salmonella .;ind 
Millipore filtration, GMP's coliforms 

GMP"s, Sanitation program, Juice Storage C • Sanitation Products Chemical control program 
P - Foreign Matter 1 « Filtration 

B - Salmonella and Millipore Filtration, GMP's coliforms 
1"' Filtration GMP's, Sanitation program, 

C - Sanitation Products Chemical control program 
P • foreign Matter 2rd FIitration 

B Salmonella and Millipore Filtration, GMP's 
collforms 

GMP's, Sanitation program, Jufce Storage C - Sanitation P1oducts Chemical control program 
P - Fot~igh Matter 2nd Flltratlon 
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B Salmonella and 
Millipore Filtration, GMP's coliforms 

2"" Rltratlon GMP's. Sanitation program, C - Sanitation Products Chemical control oroaram 
P - Foreign Matter Millipore Fillration 

B - Salmonella and Millipore Filtration, GMP's collforms 
Juice Storage GMP's, Sanitation program, C - San1tation Products Chemical control orogram 

P - Foreign Matter MIiiipore Filtration 
B - Salmonella and Evaporation, GMP's 

colifonns 
Millipore Filtration GMP's, Sanitation program. C - Sanitation Products 

Cflemical control oroaram 
P-Metal Residues Metal Detector 
B - Salmonella and 

Spray DrYing, GMP's coliforms 
Evaporattoi, GMP's, Sanitation program, C - Sanitation Products Chemlca) control oroaram 

P - MeJal Residues Metal Detector 
B - Salmonella and Spray D(Ying, GMP's coliforms 

Storage GMP's, Sanitation program, C - Sanitation Products Chemical conrrol .orogram 
P - Metal Residues Metal Detector 
B - Salmonella and Spray Drying, GMP's coliforms 

Packing (llQUld) GMP's, Sanitation program, C - Sanitation Products Chemical control oroaram 
P - Metal Residues Metal Detector 
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Storage 

B - Salmonella and 
coliforms Spray Drying, GMP's. 

C - San.ltalion Products GMP's, Sanitation program. 
Chemical control orodram 

P - Metal Residues Metal Detector 

Spr.ay Drying 

B-NIA 

C - Sanitation Products GMP's, Sanitation program, 
Chemical control oroaram 

P - Metal Residues Metal Detector 

Packing (dry) 

B-N/A 

C ~ Sanitation Products GMP's, Sanitation program, 
Chemical control oroaram 

P - Metal Residues Metal Detector 

Metal Detector 

B-N/A 

C-N/A 

P - Metal residues No No CCPl 



 

 
#PCC PCC Harnrd Critical limits Monitorinct Corrective Action Verification Records 

Whal Metal res idues 

Validate with 
co ntaminants 

0_8 mm Fe, 0_8 mm 
N Fe, 1_2 mm SS 

How W hen a product with metal is 
detected the line must be stopped 
and it shou ld be tested ag,ain_ If the 
detection is co nfirmed, the product 
will be segregated and disposed of 

accord ing to the non-conformity 
procedure _ 

Quality Analy st 
must verified and 

reg ister the co rrect 
operation of metal 

detector every 
startup and end of 

the production _ 

Metal detector 
co ntro l (PREN05) 

Ce rt ificate of 
validation of metal 
detector (annual) 

1 Metal Detector Metal res idues 7mm 

When Every two hours 

Who Operator 
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10.0 DEFINITIONS 

Hazard Analysis Critical Coutrol Point (HACCP) - Assessment of the process to identify 
any reasonable potential hazards associated with the process, or rework. 

Critical Control Point (CCP) - Any step where significant hazards can be controlled to 
prevent, eliminate, or be reduced to acceptable levels. 

Biological Hazard - Source of hazard in relationship to bacterial pathogens that may result 
in personal injury. 

Chemical Hazard - Uncontrolled use or application of chemicals that may result in 
personal injury. 

Physical Hazard - Any potentially harmful extraneous matter not normally found m 
finished product. 

11.0 CHANGE CONTROL 

Version Approval date Modification Approbed by 
01 August 31, 2010 Initial Version Food Safety leader 
02 March 10, 2011 Revision and actualization HACCP Coordinator 

12.0 APPROVALS 

- -
I I 

Carolina Delos Santos Ma del Carmen Jimenez 
Quality Control Chief Quality Manager 

Review Approve 

13.0 DISTRIBUTION LIST 

#CC Si aturc Date 
08 < IO · 03· II -
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CERTIFICATE OF REGISTRATION 

This cert[fies that: 

lndustrializadora Integral Del Agave, S.A. de C.V. 
Periferico Sur 7750, Colonra Santa Maria Tequepexpan 
Tlaquepaque, Jalisco C.P 45601 
Mexico 
is registered with the U.S. Food and Drug Administration pursuant to section 305 of the United 
States Public Health Security and Bioterrorism Preparedness and Response Act of 2002, P.L. I 07-
188, such registration having been verified as currently effective on the date hereof by Registrar 
Corp. 

U.S. FDA Registration No.: 13439186334 

U.S. Registration Agent: Registrar Corp 
144 Research Drive, Hampton, Virginia, 23666, USA 
Telephone: +l-757-224-0177 • Fax: +1-757-224-0179 

This ceriificate affirms tha1 the above stated facility is registered with the U.S. Food and Drug 
Administration pursuant to section 305 of the U.S. Public Health Security and Bioterrorism Preparedness 
and Response Act of 2002, P.L. 107-188, such registration having been verified as effective hy Registrar 
Corp as qlthe date hereof and Registrar Corp will co11f7rm that such registration remains effective upon 
request and presentation of this certificate until the expiration of one year from the date hereof. unless 
terminated afier issuance of this certificate. Registrar Corp makes no other represenlatio11s or 
warranties, nor does this certificate make any representations or warranties to any person or entity other 
than the named certificate holder, for whose sole benefll ii is issued. Registrar Co1p assumes no liability 
to any person or entity in conneclion with the foregoing. The US Food and Drug ms ion does 
not issue a certificate of registration, nor does /he U.S. Food and Drug Admi 1stration reco nize a 
wtif ,cote of ~gi.,t,otion. Regi,tm, Co,p i, not affilia"d wit ~ and rog Admini,t,au n 

( 
Registrar Corp * 
144 Research Drive, Hampton, Virginia, 666, USA 
Telephone: +1-757-224-0177 • Fax: +l-757- 24-0179 
info@registrarcorp.com • w,V\'Y.registrarcor . om 
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8 Global Standards 
certification 

lndustrializadora Integral del Agave, S.A. de C. V. 
Periferico Sur 7750, Sta. Maria Tequepexpan 

C.P. 45601 Tlaquepaque, Jalisco. Mexico. 

Has successfully implemented and passed the Certification Assesment and found its 
Hazard Analysis and Critical Control Points System in compliance with 

the requirements detailed bellow: 

HACCP / Good Manufacturing Practices {GMP) 

Scope: Manufacturing, Storage, Packaging and Sale of Agave Syrup. 

Certificate Number: GSCHACCPMX-109 

Initial Registration Date: June 23, 2010 

Registration Date: June 23, 2010 

Registration Period: June 23, 2010 to June 22, 2013 

Certification Scheme: Single Site 

Executive Direcfor 

Global Standards, S.C. Pedro Moreno 1677 Piso 4 -3 Col. Americana C.P. 44160 Guadalajara, Jalisco. Mt!JXico. 

adding-value lo J our bwjiness 
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SILLIKER® 
Food Safety & Quality Solutions 

Audit Recognition 
lndustrializadora Integral del Agave SA de CV {IIDEA): 

Tlaquepaque, Jalisco, Mexico 

Completed a 
Silliker Good Manufacturing Practices and Food Safety Systems Audit 

With a score of 

94.2°/o 
2/21/2011 

'-
Audit Date Division Vice President Chief Scientific Officer 

With over 40 years of experience and part of the Merieux Alliance group of companies, 
Sill iker provides services that help assure food safety and nutrit ion worldwide. 
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.Indu

Code MSDSO?I 

Date October 4th, 2010 
Pa2el De2 

Revision 06 ~ , ea 
striaHzadora integral del Aguve SA dc,CV 

TECHNICAL DATA SHEET 

PRODUCT: POWDER INULIN PREMIUM 

SECTION 1: PRODUCER DATA I 
Name of the company: lndustrializadora Inte2ral del Agave SA de CV 
Address: Av. Periferico Sur 77 50, Tlaquepaque J alisco, Mexico. 
Telephone: +52 (33) 3003-4450 

I SECTION l ~ MICROBIOLOGIC CHARACTERISTICS AND PRYSlCAJ...cREMICAL DATA I 
Appearance White powder 
Aroma Neutral 
Moisture 0.5-4.0 % 
pH(l%) 4.0- 6.0 
Ash Max. 5.0 % 
Inulia: 88.0-94.0% 
Fructose: 3.0- 10.0 % 
Glucose: Max. 3.5 % 
Sucrose: Max. 2.0% 
Carbohydrates Total: 98.0- 100.0 % 
Other carbohydrates: Max. 6.0% 
Mesofilics: Max. 2,500 UFC 
Coliforms: Max. lOUFC 
Yeast and Mold: Max. lOOUFC 

I SEcrION 3: BA.ZARDOUS INGREDIENTS I 
List: 1. The product does not contain any hazardous 

1 ingredient or substance. 

SECTION 4: RISK OF FIRE OR EXPLOSION I 
Method of Fire extinction: Chemical dust, CO2 -preferably 
Cautions: Do not expose the product to temperatures higher than 

300°F 
Ignition Temperature: 300°F 

I SECTION 5: REACTIVITY I 
Stability: Stable 
Incompatible Materials: Strong Oxidants, flames. 
Dangerous decompositions oer component: NIA 
Conditions to avoid: Do not overheat; reduce heat if the product begins to 

produce smoke. 



Code MSOS091 

Date October 4th, 2010 
Plll!e2 De2 

Revision 06 
-w-

11 ea 
Induslriali;r.adora lnlegral dcl Agave SA dc,CV 

TECHNICAL DATA SHEET 

PRODUCT: POWDER INOLIN PREMIUM 

I SECTION 6: HEALTH RISK 

Routes: inhalation - N/ A cutaneous - N/ A ingestion- No hazardous 
Cancerigenous characteristics: No 
Exposure Health Damage Symptoms: None 
Exposure General medical conditions: None 
Aoolicable First Aid Procedures: N/A 

SECTION 7: PERSONAL PROTECTION I 
Respiratory Protection: Not necessary under normal use and handling. If 

dispersion of dust in the air using mouth covers. 
Ocular Protection: Use protection glasses on spilling cases to avoid 

splashing. ff there is ocular contact, wash abundantly 
with clean water. 

Hygiene Requirements: Handle the product under the Good Manufacturing 
Practices and /or specific food regulations. 

I SECTION 8: USE AND HANDLING CAUTIONS 
In case of Spilling: Do not step on the product, you may slip. Wash the area 

with water, once clean di;y the surface. 
Disposal handling: Consult local regulations on disposal handling of food 

products, 
Storage and Handling: Handle the product with caution, avoid spilling. Store the 

product in cool places at room tetnperature; avoid 
overheating, highly hygroscopic product. 

Shelf Ufe 3 years 



~~ 
-c........ \ \ ...-.;:;- Technical Data 

The lidecieompany Sheet ?re,ruum A il\16 P l'DCJUCl 6 ---- _______________ ...., ______ _ 

Organic Agave Liquid lnulin 

Description: Prebiotic soluble fiber extracted from the agave tequilana 
weber. 
The product can be used as an ingredient for the food 
industry. 

Appearance: 
Lightly viscous liquid and light amber. 

Ingredients: Organic Agave Tequilana Weber 

Composition: 
Name CASNo. Pro ortion 

Fructose 57-48-7 Max.15% 

Glucose 50-99-7 Max. 5% 

Saccharose 57-50-1 Max. 2.0% 

lnulin 9005-80-5 Min. 84% 

Water* 7732-18-5 37-42% 

*As moisture 



Specification: 
Odor: Neutral 
Moisture: 37-42% 
osrtx: 58-63 
Ash: Max.1.0% 
Total Carbohydrates: Min. 98.0% 
Other Carbohydrates: Max. 3.0% 
Total Count: Max. 2500 CFU/g 
Coliforms: < 10 CFU/g 
Salmonella: Negat1ve/25g 
Yeast and Mold: Max. 100 CFU/g 
Lead 
Cadmium 

*Max. 0.10 mg/kg 
*Max. 0.05 mg/kg 

Aflatoxins Max. 20 µg/kg 
*Wet weight 

Presentation: Bulk 

Store the product in cool places at room temperature; 

Storage conditions: avoid high temperatures. 

Shelf life: 6months 

Periferico Sur No. 7750 
Santa Marfa Tequepexpan 
Tlaquepaque, Jallsco, Mexico 
Tel. +52 (33) 3003 4450 / 51 
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Analyses Laboratory Turnaround time 
Nutritional Labelling 
Total fat 
Total Dietary Fiber 
Energy values according to EC 90/496 
Energy values according to EC 2008/100 
Moisture 
Ash 
Proteins 
Carbohydrates content 
Fatty extraction 
Fatty acid composition 
Fatty acids in 100 g product calculation 
Sodium 
Extraction for HPLC / IC sugar analyses 
Sugar profile 

Eurofins Analytics France 5 weeks 

Fructans 
PCB, Dioxine 
Heavy metals 
Arsenic 
Lead 
Mercury 
Cadmium 

Silliker 20 working days 

Pesticides 
Shelf life studies Silliker 30 days - 2 months 
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EiSILLIKER 
a Merieux NutriSciences Company 

AC-F-007-3 Mexico City Unit 

REF (S.A.) 49339 
Arrival date: 18/03/ 11 

Analysis date: 22/03/ 11 
Deliver date: 03/05/11 

Company: INDUSTRIAUZADORA INTEGRAL DEL AGAVE, S.A. DE C.V. 
Adress: Periferico Sur 7750, Santa Maria Tequepexpan, l1aquepaque Jalisco, C.P. 45601 
At'n: Carolina de los Santos 

ANALYSIS REPORT 
SAMPLE (S) DESCRIPTION Sample(s) received in this lab fo•· its study 

1.-AGAVE INUUN POWDER, CODE NUMBER: 4NIPPJ ()338, MATRIX SAMPLE: RAW MATERIAL 

1.- ATOMIC ABSORPTION ANALYSIS 

Analysis Result (s) Method 

Arsenic (mcg/kg) 
.. . . -- •-- -

Not detected 
- . . .. 

Not detected 

----- -~ ... 
NOM-117-SSA 1-1994 

Cadmium (mg/kg) NOM-117-SSA 1-1994 

Mercury mcg/kg) Not detected NOM-117-SSA 1-1994 

Lead (mg/l<g) Not detected NOM-117-SSA1-1994 

I.Q.P. ~uz Corte I.Q. F~G6mez Martinez 
Chemistry Supervisor Laboratory Dir ector 

FGM.fCC/8S CM 

Any commentary°' complains about our service please report it to fax26-14-11-42 to tht Attention of the Laboratory Director 
This report could nolbe reproduced partially ,,.;th out the aulhorization of Silliker Mexioo, S.A. of C,V. 

The ,esults are refered only IO the samples or test units analyzed, the use of lhe content of this document will be of 30 natural days counted as of the date of emission of «sett, for 
an ex lanation, does not a 

1/6 

for rishable sa les. 

Silliker Mexico, S.A. de C. V. 
www.silliker.com.rnx 

Mexico, D.F. Carlos B. Zetina No. 138, 
Col. Tacubaya, C.P. 11870 
ariadna.reyes@silliker.com.mx 
servicio.cliente.mx@silliker.com.mx 
Tel. (55) 5273 5077 con 6 lfneas 
Fax. 26141142 

Guadalajara, Jal. 
Circuito de la Productividad Norte 138 Int. 3, PB 
Dentro del Parque Industrial Guadalajara, 
El Saito, C.P. 45690 
servicio.cliente.gdl@silliker.com.mx 
Tel. 01 (33) 3825 4006 

Queretaro, Qro. 
Carretera al Campo Militar No. 305 Interior B, 
C.P. 76135, Col. San Antonio de la Punta 
liliana.lechuga@silliker.com.mx 
servicio.cliente.qro@silliker.com.mx 
Tel. (442) 216 1633 Fax. 215 4218 



D S~I' i ~ 4-.. . t_, ~""'· 
a Merieux NutriSciences Company 

Company: 
Adress: 
At'n: 

INDUSTRIALIZADORA INTEGRAL DEL AGAVE, S.A. DE C.V. 
Periferico Sur 7750, Santa Marla Tequepexpan, Tlaquepaque Jalisco, C.P. 45601 
Carolina de las Santos 

ANALYSIS REPORT 

AC-F-007 -3 M exico City U nit 

REF (S.A. ) 49339 
Arrival date: 18/03/ 11 

Analysis date: 22/03/11 
Deliver date: 03/ 05/ 11 

SAMPLE (S) DESCRIPTION Sample{s) received in this lab for its study 

1.- AGAVE INULIN POWDER, CODE NUMBER: 4NIPP10338, MATRIX SAMPLE: RAW MATERIAL 

I.• GAS CROMATOGRAPHY ANALYSIS 
Analysis Result (s) Analysis Result (s) Method 

3-keto Carbofuran Not detected Butachlor Not detected 
. - .. 

Aklicarb Not detected Captafol (Difolatan) Not°detecte~ 
Aldicarb Sulfone Not detected Caotan Not detected 

Alidicarb sulfoxide Not detected Carfentrazone-ethl l Not detected 
--·. -

Aminocarb Not detected Clordane Not detected --~ 
Bendiocarb Not detected Cyanazine Not detected 

f-· 

Bufencarb Not detected Cvfluthrin Not detected 
Carbarvl Not detected Cvoermethrin Not detected 

Carbofuran Not detected Clproconazole Not detected 
Ethiofencarb Not detected Chlordane Not detected 
Fenobucarb Not detected Chlordimeform Not detected ·-··- ·-·-· · -
Methiocarb Not detected .. _ _ Chlorfenapyr ______ ... Not detected 

·---·---. 
Methiocarb.sulfone Not detected Chlorfenson Not detected 

Methiocarb su~oxide Not detected Chlornitrofen Not detected -----
Methomyl Not detected Chlorobenzilate Not detected ---- · . ----- -
Oxamvl Not detected Chloroneb Not detected Pesticide Analytical Manual 

Proooxur Not detected Chlorothalonil Not detected Vol. 1 

Thiodicarb Not detected Chloroxuron Not detected ----
Acetamiprid Not detected Chlorpropham -~ elect~ 

Alachlor Not detected Dactal (DCPA) Not detected 
Aldrin Not detected d-BHC (d-HCH) Not detected -

alpha-SCH- (a-HCH) Not detected �CPA (Dacthal) Not detected 
- ·· 

Anilazine Not detected ODD Not detected 
b-BHC (b-HCH) Not detected DDE Not detected , ___ 

Benzoylprop-ethy! . .. .. Not detected DDT Not detected - ·--- - . 
BHC, alpha Not detectel Deltamethrin ·· ·Not detected --
BHC, beta Not detected Diclobutrazol Not detected 
BHC, delta Not detected Dicofol Not detected -- - . 

Bifenox Not deiected Dichlobenil Not detected -
Bifenthrin Not detected Dichloftuanid ---Ncit" c1eiected7 
Boscalid Not detected Dichlone Not detecte\#' I 
Bromacil Not detected ~ n · Not detectjl{j I 

s  
I.Q.P. ~ ,:~ Corf 
Chemistry Supervisor 

FGM/FCC1BSCM 
Any commentary or complains about our service pleasareport it to fax 2~14-11-42 ta the Attention of the Laboratory Director 

This raportcould not be reproduced partialy without the authorization of Silliker Mexico. SA of C.V. 
The rasults are referad only to the samples or test units analyzed, the use of the content of this docllllenl will be of 30 natural days counted as of the date of emission of itself. for 
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- ·--- -

Analvsis Result (s) Analysis Result(sl Method 
DiethaM-ethvl Not detected Mirex Not detected 
Dimethachlor Not detected Monolinuron Not detected 

~ 1--- ·-- - --· 
Dimethomor~ ·---:- Not detected . ___!!!yclobuta~il_ _____!'!_Qt _detected _ 

·· -- - ·· ··--
Endosu~an I Not detected Nitrofen Not detected --- -· 
Endosu~an II Not detected Nuarimol Not detected 

··- --
Endosulfan Sulf~~-- , _ _ Not detected . . __ Ofurace ~ detecteO:_ -- -

Endrin Not detected Oxadiazon Not detected 
Esfenvalerate Not detected Oxadixvl .. _Not det~~ ··-~ . . Etaconazo-ie- Not detected Oxvffuorfen Not detected - --

Ethvlan Not detected Paclobutrazol Not detected 
Fenarimol Not detected PCNB /Quintozene) Not detected 

. _Fenazquin Not detected Penconazole Not detected - --
Fenbuconazole Not detected Pentachloroaniline Not detected -

Fenhexamid Not detected Permethrin Not detected 
Fenson 

•.• _ 1-,. 
Not detected Perthane Not detected - ~ - -·· Fenvalerate- --Not detecte-d - ·- PP:DoE · Not detected Pest',cide Analytical Manual 

- - ·· 
Flucythrinate Not detected PP-DDT Not detected Vol. 1 

Foloet Not detected _ Procymidon_e _ _ _ Not detected --
Fuchloralin Not detected Prochloraz · -~ detected 

- ·---
Hepta ep6xido Not detected Pronamide Not detected 

Heotachlor Not detected Prooachlor Not detected 
_ H~hl~xi~_ - ___l!_~t detected Prooanil Not detected - · ---·· -- · 

Hexaconazole Not detected Prooiconazole Not detected ~· 
Hexachlorobenzene Not detected Pvraclostrobin Not detected 

lmazalil Not detected Pvridaben Not detected 
Pvr~enox _ _ _ lndoxacarb Not detected Not detected 

~--· - - - - -·· - - -- - --· 
lprodione Not detected Ouinoxvfen Not detected 

Lambda-Cvhalothrin Not detected Simazine ... Not detected 
Lindane Not detected Simerrvn Not detected , __ 

.--· --·· --· ~· ---· --·· - --- Linuron Not detected Tebuconazole Not detected 
Methoxvchlor Not detected Terbacil Not detect4 ~ 

· •·, i 'i ':<··" ' i."•<r: <·· <' :. , I , .. ,, .. a , •·ii(:,,,. ,.,· ·., Metolachlor Not detected D 

S
. <., i; l 
~ f, ~ 

. . ~ lf ? 
·~~ . ~~ tt,. ;r . \t. .:,o,:-i:, ,\ ~\<" ,..t . . 

a Merieux NutriSciences Company 

AC-F -007-3 Mexico Cit y Unit 

REF (S.A.) 49339 
Arrival date: 18/ 03/ 11 

Analysis date: 22/03/ 11 
Deliver date: 03/ 05/ 11 

Company: INOUSTRIALIZADORA INTEGRAL DEL AGAVE, S.A. DE C.V. 
Adress: Periferico Sur 7750, Santa Maria Tequepexpcn, Tlaquepaque Jalisco, C.P. 45601 
At'n: Carolina de los Santos 

ANAL YSJS REPORT 
SAMPLE (S) DESCRIPTION Sample(s) received in lhis lab for its study 

1.- AGAVE INULIN POWDER, CODE NUMBER: 4NI PP10338, MATRIX SAM PLE: RAW MATERIAL 

I.· GAS CROMATOGRAPHY ANALYSIS 

I. Q. P. Fer~ z Cortes 
Chemistry Supervisor 

I.Q. Fab~. Gomez Martinez 
Laboratory Di r e c t or 

FGM1FCC'1lSCM --·· ---Any commentary or complains about our service please report it to fax 26-14-11-42 to the Attention-of the Laboratory Director ----·· 

1 This report could not be reproduced partial~ without the aulhonzation of Siiliker M~xico, SA of C.V. 
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Analvsis Result (s) Analysis Result (s) Method 
Tetradffon Not detected Diazinon Not detected -- ···- --· ----- · ·-- -

Thiobencarb Not detected __Qicr<J~-- Nat detected 
-··· ·-- ----·· ----··· 

Thiodan I Not detected C••:hlorvos / DDVP Vaoona Not detected ----- -
Thiodan 11 Not detected Dimethoate Not detected 

T olylfluan'1d Not detected Dioxathion Not detected - · ·- --- -
Toxaohene Not detected Disulfatan /Dv-sistonl Not detected-

T ralomethrin Not detected Disulfoton~sulfone Not detected - -
Triadimenol Not detected Edifenohos Not detecte~ - ---Triflumizole .. Not detected Ethion (Nialate) Not detected - -· ---· 

VeQadex Not detected Etrimfos Not detected 
Vinclozolin Not detected .. Fenamiph_os Not detected ~ -
Acephate ~!detect~_ Fenitrothion Notdete~~d . -- - - -

Azinohos-ethvl Not detected Fensulfothion Not detected 
Azinohos-methvl Not detected Fenthion Not detected 

Bensulide Not detected Fonofos Not detected -~ - --
Bromophos . Not detected Forate (Thimetl Not detected Pesticide Analytical Manual 

Bromoohos-ethvl Not detected Formothkm Not detected Vol. 1 

Cadusafos Not detected Guthion Not detected 
Carboohenothion OA Not delected --~te_n_ophos Not detected ----- -- - -- -··· 

Carbophenotion Not detected lprobenfos Not detected 
Coumaphos Not detected lsazoohos Not detected 
Crotoxy~_ _ Not detected __ - . lsofenphos Not detected ·- ··- --· - -
Cyanophos Not detected Leotoohos Not detected 

Chlorfenvinohos Not detected Malaoxon Not detected 
~-- __ c01orpyrifos ___ .. ___ N_ot detected ~alathion {Cithion) Not detected ---

Chlorpyrifos-methyl Not detected Metasvstox-R Not detect~ 
Chlorthioohos Not detected Methacrifos Not detected 

DEF Not detected ~~mid<Jphos Not detected --- ·- ~-· · ··-- -- -·-- ---
Demeton-o Not detected Methidathion Not detected ~-
Demeton-s Not detected Methvl Trithion Not detected / 

Demeton-s-sulfone Not detected Mevinfos Not detected / --·----- ·--· 
Dialifos Not detected Mimethoate Not detecte.,- ~ 

I.Q.P. F ote /.Q. FatAfn A.Gomez Martinez 

,:"""-r lf l 1; 
"" i ~ } '¾J l ~,.,.,.,, §,,,, .. -, 

a Merieux NutriSciences Company 

AC -F-007-3 Mexico Cit y Unit 

REF (S.A.) 49339 
Arrival date: 18/03/ 11 

Analysis date: 22/03/11 
Deliver date: 03/05/11 

Company: INDUSTRIALIZADORA INTEGRAL DEL AGAVE, S .A. DE C.V. 
Adress: Periferico Sur 7750, Santa Maria Tequepexpan, Tlaquepaque Jalisco, C.P. 45601 
At'n: Carolina de los Santos 

ANALYSIS REPORT 
SAMPLE {S) DESCRIPTION Sarnple(s) received in this lab for i ts study 

1,• AGAVE INULIN POWDER, CODE NUMBER: 4NIPP10338, MATRIX SAMPLE: RAW MATERIAL 

1.- GAS CROMATOGRAPHY ANALYSIS 

Chemistry Supervisor Labor"a-rory Director 

FGMlfCCIBSCM 
- - - An- 'f commentary or complains about our service please rep-0rt it to fax 26-14-11 -42 to the Attention of the Laboratory Director 

This report could not be reproduced partially without the authorization of Silliker Mexico. S.A. or C.V. 
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RiSILLIKER 
a Merieux NutriSciences Company 

AC-F-007-3 Mexico City Unit 

REF (S,A.) 49339 
Arrival date: 18/03/ 11 

Analysis date: 22/03/ 11 
Deliver date: 03/05/11 

Company: INDUSTRIAUZADORA INTEGRAL DEL AGAVE, S.A. DE C.V. 
Adress: Periferico Sur 7750, Santa Maria Tequepexpan, Tlaquepaque Jalisco, C.P. 45601 
At'n: Carolina de los Santos 

ANALYSIS REPORT 
SAMPLE (SJ DESCRIPTION Sample(s) received in this lab for its study 

1,- AGAVE INULIN POWDER, CODE NUMBER: 4NIPP10338, MATRIX SAMPLE: RAW MATERIAL 

I.· GAS CROMATOGRAPHY ANALYSIS 
Analysis Result (sl Analvsis Result Isl Method 

Monocrotophos Not detected Ametrvn Not detected 
M-oarathion Not detected Amitraz Not detected 

Naled Not detected Atrazine Not detected 
---· 

Omethoate Not detected Azoxvstrobin Not detected 
Oxidemeton Methyl Not detected Benalaxvl Not detected 

Parathion Nol detected Benefin Not detected --Parathion-methvt Not detected Benfluralin Not detected 
Phenthoate Not detected Biphenvl Not detected 

Phorate Not detected Bitertanol Not detected 
~ - Phosalone Not detected Bromooropvlate Not detected 

Phosfolan Not detected Buoirimate Not detected 
Phosmet__ N_ot detE1Cted Buprofezin Jiot de~ted - · ·-- - -

Phosphamidon Not detected Carbetamide Not detected ·-
Piperoohos Not detected Carbosuttan Not detected 
PirimiDhos Not detected Cvcloate Not detected 

Pirimiphos-methvl Not detected CvDrodinil Not detected Pesticide Analytical Manual 
Propetamohos Not detected Chlorfenaovr Not detected Vol. 1 

Prothiofos Not detected Chlozolinate Not detected 
Prothoate Not detected Dimethametrvn Not detected 

Pyrazophos Not detected Dimetoato (Cvqon) Not detected 
Pvridaohenthion Not detected Diohenvlamine Not detected 

Quinalohos Not detected EPN Not detected 
Ronnel Not detected EPTC Not detected 

· -· 
-- SulDr<ifos Not detected Ethalfluralin Not detected - · 

Terbufos Not detected Ethirimol Not detected 
T etrachlorvinohos Not detected Ethofumesate Not detected 

Thiometon Not detected Ethoorop Not detected -
Thionazin Not detected Ethoxvauin Not detected 

T oclofos-methvl Not detected Fenamidone Not detected / 
Triazophos Not detected ~Iopathrin Not detected / -
Acrinathrin Not detected Fenorooirnoroh Not detectet 
Ametrine Not detected Fioronil Notdetec~d 

I I 

I.Q.P.  Cortes J.Q. Fabia~ 1G6mez Martinez 
Chemistry Supervisor Laboratory Director 

FGM/FCCIBSCM 
Any commentary or complains about our service pb ase report It to fax 26-14-11•42 to tho Attention of the uboratory Director 

This report could not be reproduced prtially without the authorization of Silliker Mexiro, S.A. of C. V. 
The resolts are refered only lo the samples or lest units analyzed, 1he use al the content of this document wiU be of 30 natural days counted as of the dale of emission of rtsar, for 

anv exolanation, does not aMlv for oerishable samnles. 
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AC-F-007-3 MP<ico City Unit 

REF (S.A.) 49339 
Arrival date: 18/03/11 

Analysis date: 22/03/ 11 
Deliver date: 03/05/11 

Company: INDUSTRIALIZADORA INTEGRAL DEL AGAVE, S.A. DE C.V. 
Adress: Periferico Sur 7750, Santa Maria Tequepexpan, Tlaquepaque Jalisco, C.P. 45601 
At'n: Carolina de las Santos 

ANALYSIS REPORT 
SAMPLE (S) DESCRIPTION Sample(s) received in this Jab for its study 

1.- AGAVE INULIN POWDER, CODE NUMBER: 4NIPP1 )338, MATRIX SAMPLE: RAW MATERIAL 

I.• GAS CROMATOGRAPHY ANALYSIS 
Analysis Result (s) Analvsis Result Isl Method 

Fludioxonil Not detected Promecarb Not detected 
~ 

Flurochloridone Not detected Prometon Not detected 
Fluzilazole Not detected Prometryn 

~ 
Not detected 

Furala~_ Not detected Propa!gite .. Not detec\e9_ -·------ --
lprodiono Not detected Propham Not detected 

Kresoxim~methyl Not detected Pymetrozine Not detected 
Linuron Not detected Pyrethrins Not detected 

Mecarbam Not detected Pyrifonox NQt __ detected 
p-------- ------

Metalaxyl-M (Mefe~<?.xam) Not detected Pyrimethanil Not detect~ --
Metazachlor Not detected Pyriproxyfen Not detected .. Pesticide Analytical Manual 

Methoprotryn Not detected Quinomethionate ~()! detected Vol. 1 
>--· -

Metribuzin Not detected Tebufenpyrad Not detected 
Mexacarbate Not detected Tecnazene Not detected -

Napropamine (Devrinol) Not detected Tefluthrin Not detected 
Norflurazon Not detected Thiabendazole Not detected -- - -

~F'_henylphenol -Not detected Tolyfluanid Not detected ·~· - - - -· ~ . 
Oryzalin Not detected Triadimefon Not detected 

Pendimethalin Not detected Trirtoxvstrobin Not detected .. ~-- ·· ~ --~-----
Pirimicarb Not detected Trifluralin Not detected / 

i ;,,, t ••'': LC':: .,,.:.: .. .... ,,·,; , .. . ' , y r Profluralin Not detected 7 

I.Q.P. Fern~ortes 
Chemistry Supervisor 

FGM/FCC~SCM 

I.Q. Fabian~ Martinez 
L abora t ory Director 

Any commentary or complains about our service please report it to fax 26-14-11-42 to the Attention of the Laboratory Director 
Th~ report could not be reproduced partialy without the authorization of Silliker Mexico, S.A. of C.V. 

The rosuns are refered only to the samples or tesl units analy,ed, the use o1 the content of this document ,,,;11 be of 30 nalural days counted as of the dale of emission of rtselt, for 
ant ex anation, does not a I for erishabkl sam les. 
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' "' I 
J L 

lndustrializsdora Integral del Agave SA de CV 

Methods of Analysis 

We hereby confinn the methods of analysis and the official references used in the Agave Inulin production 
process: 

Internal Analyses: 

Assav /IDEA Document Number Official Reference 
FRUCTOSE MALB-02 NMX-FF-1 1 0-SCFJ-2008 
GLUCOSE MALB-02 NMX-FF-110-SCFI-2008 
SUCROSE MALB-02 NMX-FF-110-SCFI-2008 
INUl ,JN MALB-02 NMX-FF-110-SCFI-2008 
OTHER CARBOHYDRATES MALB-02 NMX-FF-l 10-SCFl-2008 
TOT AL COUNT OF MESOPHYUC MALB-02 NOM-092-SSAJ- I 994 
AEROBIC MICROORGANISMS 
COLIFORM MICROORGANISMS MALB-02 NOM-112-SSAI-1994 
YEAST AND MOLDS MALB-02 NOM-111 -SSA 1-1994 
HUMIDITY MALB-02 NMX-F-591 -SCFI-20 I 0 
pH MALB-02 NMX-F-317-S-1978 
FOREIGN MATTER MALB-02 NMX-F-591-SCFI-2010 
ASHES (% dry matter) MALB-02 NMX-F-607-NORMEX 
TOTAL REDUCING SUGARS(%) MALB-02 NMX-V-006-NORMEX-2005 
DEGREES BRIX MALB-02 NMX-F-103-NORMEX-2009 

External Analyses: 

Assav Ofrteial Reference 
SALMONELLA NOM-114-SSA 1-1994 
UEAVYMETALS NOM-l 17-SSAl-1997 

Sim:erdy, 

.Benjamin Hijar S71fero 
/ Quc~lity Assuran'(_f 
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CENCON 

GRUPO CENCON CENTRO DE CONTROL 
S.A. DE C.V. 

IIUMENTOS • RF!llDAs • MEDICAMENTOS • AGUAS • COSMETICOS • AGROINOUSTRIA 
DES/\RROLLO O.- f'R()OOCTOS • INU\JS TRI/\ OVIMICA CN t;ENERI\L 

FORMAT MPA-F-032A-01-0 

Translation: 

CENCON GROUP CONTROL CENTERS.A. DE C.V. 

FOOD• MEDICATION • WATER • COSMETICS • AGROINDUSTRY • PRODUCT DEVELOPMENT• 

CHEMICHAL INDUSTRY IN GENERAL. 

"INUUNA EN POLVO LOTE: 4 NIPP10336S" 

Translation: 

Powder inulin Batch number: 4NIPP103365 

ANAI..ISIS Translation: 

Mlniblologi:i· 
Cm 111 Om:.:Grlana ANALYSES 
a-..;_ -e r.~'01r.: 
s.-, ra,n,ttt;a 
1:1.t.JIO:(l~ Microbiology: 
E41,,,11l~CIOO. 
F /'cit Bacterial count 
lloo•)<"lac 
•••·•min,-; 
'V Cl1ulrl'HC Coliform group 
/IN•rt,.-. 
0-J 

Salmonella 

Staphylococci 
MSI001j1Jl•11=~-
S 'O"l wlt~lr!t1l,::;t1; E. Coli 
~J/lrl:,""' 
'llt«~llllna 
All1tt,o, Fungi 
l\f ""!0' n;t. 
,.., I ,. '., '°~lr,,n., 
Olr\'• Yeast 

V. Cholerae 

Anaerobics 

Others 

Physicochemicals: 

Bromatological 

Minerals 

Vitam ins 

Additives 

Aflatoxins 

Foreign matter 

Others 
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Translation: 

Instrumentals: 

Gas Chromatography 

Liquids Chromatography 

Atomic Absorption 

Spectrophotometry 

Infrared 

Aminograms 

Others 

Water: 

Bacterological 

Physicochemical 

Waste water 

Consultancies: 

Quality Control 

Sanitary inspections 

Quality audits 

Product development 

Applied investigation 

Special studies 

Restaurants and canteens 

FDA Register 

Verification unities 

Other Analyses: 

Biodegradability 

Bioavailability 

G R_U P O C E N C O N ,.-. 

I.A. NALL'a:v'HERNANOEZ ALVAREZ --
GENERAL MANAGER 

O,F B LUCILA TRIGUEROS DIAZ 
CHEMICAL ANALYST OF MICROBIOLOGY 

t OS RESUL1AOOS~P01'{TAOOS/\MPARAN l/NtCAMENTE LA MUfSI ~AAN/\IJZADA 
y NO Nt,CE$/\Rll\MCNTE el I ore QUE RCPRESt;-N IA 

AV Galdeu Ga1ile, 4299 Ffcl<:C Atboleo;,5 C.P ~5070 Guadn•np,r;i,Jsff$¢0 y.,,,la, www.c:er,con,corn mx 
Tels: (01l3, 36'>.A-!'641113634-721013632 1917 :-ax (01331363:.!-1�81 grupocencon@prodrgy.neLrnx fl F.c:. tiCC081201GZ1 

csle repono s6IO :,nd,>'I ser eJnl)le:xto con n,..,,.1~ ~ o l>Ul>ACllllfiOI., ' "'""'" iwtonz.od6n ,,,,, ~-.c,10 11e1 
Gru()o Cenmo (;e1ltro 00 Conirt,1 S A de C. 1/. 



Translation: 

CENCON GROUP 

FOOD ENGINEER NALLELY HERNANDEZ ALVAREZ 

GENERAL MANAGER 

PHARMACIST LUCILA TRIGUEROS DIAZ 

CHEMICAL ANALYST OF MICROBIOLOGY 

REPORTED RESULTS APPLY ONY FOR THE ANALYZED SAMPLES AND NOT NECESSARILY THE BATCH 

THAT IT REPRESENTS. 

ADRESS, TELEPHONE NUMBER, E-MAILS AND RFC OF THE COMPANY ARE LISTED 

THIS REPORT CAN ONLY BE USED FOR LEGAL OR ADVERTISING PURPOSES, PRIOR WRITTEN 

AUTHORIZATION OF THE CENCON GROUP. 

EVERYTHING ELSE IS IN ENGLISH, THE ABOVE PROVIDED TRANSLATIONS REPEAT ONCE PER PAGE. 



GRUPO CENCON CENTRO DE CONTROL 
S.A. DE C.V. 

CENCON 
ALIMENTOS • BEBIDAS • MEDICAMENTOS • AGUAS • COSMETICOS • AGROINDUSTRIA 

DESARROLLO DE PRODUCTOS • INDUSTRIA OUIMICA EN GENERAL 

FORMAT MPA-F-032A-01-0 

TEST REPORT 
REF: 1820-11 

January 21th
, 2011 

0 . T. 1827 
Sample 1/6 

Page 1/1 

ANALISIS 

Mlcroblologla: 
Cuenta Bacteriana 
Grupo Cohforme 
Salmonella 
Estafilococos 
Estreptococos 
E. Coll INDUSTRIAUZADORA INTEGRAL 
Hongos DEL AGAVE, S .A. DE C.V. 
Levaduras 
V. Choleras PERIFERICO SUR No. 7750 
Anaerobios SANTA MARiA TEQUEPEXPAN 
Olros TLAQUEPAQUE, JAL, C.P. 45601 

Flslcoquimicos: 
Bromat61ogicos 
Minerales 
Vitaminas 
AdiUvos 
Aflatoxinas 
Materla E~,r~~a 
Otros 

lnstrumentalcs: 
Cromatografia de Gases 
Cromatografia de Uquidos 
Absorci6n Atomlca 

Esp,ictrofotometrfa 
lnfrarrojo 
Aminogramas 
Otros 

"INUUNA EN POLVO LOTE: 4NIPP103365" 

Aguas: 
Bacteriol6gicos 
Fisicoqu lmicos 
Aguas Residuales 

ASSAY METHOD REFERENCE 

Account of aerobes mesophyll NOM-092-SSAl-1994 this essay we realize in agar for standard account 
incubated for 48 h to 3S0 C. 

Total coliforms 

-
NOM-113-SSAl-1994 this essay we realize in agar bile and violet red 
incubated to 35°C for 24 ± 2 h. 

Funqi NOM-111-SSAl -1994 this essay we realize In agar potato dextrose acidified 
incubated for 25 °c ± 1 °c for 5 davs. Yeast 

Salmonella so NOM-114-SSA1-1994 

ASSAY ANALYTICAL RESULTS 
Account of aerobes mesophyll 150* UFC/ g 
Total coliforms Less than 10* UFC/ g 
Fungi Less than 10* UFC/q 
Yeast Less than 10* UFC/g 
Salmonella sp (in 25g) Absence (Negative) 
* Estimated Value 

Asesorf3s; 
Control de Calidad 
lnspecciones Sanitarias 
Auditories de Calidad 
Oesarrollo de Productos 
lnvestlgac.'6n Apl cada 
Estudlos Especiales 
Restaurantes y Comedores 
FDA Registrar 
Un,dades de Verificacion 

Otros Anallsls: 

Blodegrodabllldad 
Biodisponibilidad 

GRUPO C EN ~ 

I.A. NALC'Et:Y' HERNANDEZ ALVAREZ ..,. 
GENERAL MANAGER 

Q.F.B. LUCILA T RIGUEROS DIAZ 
CHEMICAL ANALYST OF MICROBIOLOGY 

* jger 
LOS RESULTADOS REPORTADOS AMPARAN UNICAMENTE LA MUESTRAANALIZADA 

Y NO NECESARIAMENTE EL LOTE QUE REPRESENTA 

Av. Galileo Galilei 4299 Fracc. Arboledas C.P. 45070 Guadalajara, Jalisco, Mexico www.cencon.com.mx 
Tels: (0133) 3634-5640 / 3634-7210 I 3632-1912 Fax: (0133) 3632-1461 grupocencon@prodigy.net.mx R.F.C. GCC081201GZ1 

Este reporte solo podra ser empleado con fines legales o publicitarios. previa autorizaci6n por escrito del 
Grupo Cencon Centro de Control S.A. de C.V. 



ASSAY METHOD REFERENCE 

Account of aerobes mesophyll NOM-092-SSAl-1994 this essay we realize in agar for standard account 
incubated for 48 h to 35°C. 

Total coliforms NOM-113-SSAl -1994 this essay we realize in agar bile and violet red inOJbated 
to 35°c for 24 ± 2 h. 

Funai NOM-111-SSAl-1994 this essay we realize in agar potato dextrose acidified 
incubated for 25 °c ± 1 °c for 5 days. -

Yeast 

CENCON 

ANALISIS 

Microbiologia: 
Cuenla Bacteriana 
Grupo Coliforme 
Salmonella 
Estafilococos 
Estreptocm.:u s 
E. Coli 
Hongos 
Levaduras 
V. Cholerae 
Anaerobios 
Otros 

Fisicoqufmicos: 
Bromat61ogicos 
Minerales 
Vitaminas 
Adit ivos 
Aflatoxinas 
Materia Extr;,F.a 
Otros 

lnstrumentales: 
Cromatografia de Gases 

Cromatografia de Liquidos 
Absorci6n At6mica 

GRUPO CENCON CENTRO DE CONTROL 
S.A. DE C.V. 

ASSAY ANALYTICAL RESULTS 
Account of aerobes mesophyll 90* UFC/ g 
Total coliforms Less than 10* UFC/ g 
Fungi Less than 10* UFC/ g 
Yeast Less than 10* UFC/g 
Salmonella sp (in 25g) Absence (Negative) 

ALIMENTOS • BEBIDAS • MEDICAMENTOS • AGUAS • COSMETICOS • AGROINDUSTRIA 
DESARROLLO DE PRODUCTOS • INDUSTRIA a uiMICA EN GENERAL 

FORMAT MPA-F-032A-01-0 

TEST REPORT 
REF: 1820-11 

January 21'h, 2011 
0. T. 1827 

Sample 2/6 
Page 1/1 

INDUSTRIALIZADORA INTEGRAL 
DEL AGAVE, S.A. DE C.V. 
PERIFERICO SUR No. 7750 
SANTA MAR.IA TEQUEPEXPAN 
TLAQUEPAQUE, JAL, C. P. 45601 

"INULINA EN POLVO LOTE: 4NIPP11004" 

* Estimated Value 

Espectrofotometria 
lnfrarrojo 
Aminogr.amas 
Otros 

Aguas: 
Bacteriol6!:Jioos 
Fis icoquimicos 
Aguas Residuales 

Asesorias: G R U P O <; E, N C O N 
Control de Calldad 
lnspecciones Sanitarias 
Auditorias de Calidad 
DP.sarroUo de Prortuctos 
I nvesti'gaclon Aplicada I.A. NALLEL~N,A/JDEZ ALVAREZ 
Estudios Especiales 
Restaurante s i Comedores GENERAL MANAGER 
FDA Registrar Q.F.B. LUCILA TRIGUEROS DIAZ 
Unidades de Verificaci6n 

CHEMICAL ANALYST OF MICROBIOLOGY 
Otros Anlilisis: 

Biodegradabilidad 
Biodisponibilidad 

*jger 
LOS RESULTADOS REPORTADOS AMPARAN UNICAMENTE LA MUESTRA ANALIZADA 

Y NO NECESARIAMENTE EL LOTE QUE REPRESENTA 

Av. Galileo Galilei 4299 Fracc. Arboledas C.P. 45070 Guadalajara, Jalisco, Mexico www.cencon.com.mx 
Tels: (0133) 3634-5640 / 3634-7210 / 3632-1912 Fax: (0133) 3632- 1461 grupocencon@prodigy.net.mx R.F.C. GCC081201GZ1 

Este reporte solo podra ser empleado con fines legates o publicitarios, previa autorlzaci6n par escrito del 
Grupo Cencon Centro de Control S.A. de C.V. 



PRODUCT: ORGANIC AGAVE POWDER INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LOT: 4NIPP11020 

PACK DATA 20-ene-11 

USE BEFORE 2o-ene-14 

ASSAY SPECIFICATIONS METHOD 

APPEARENCE CREAMY WHITE FINE POWDER ORGANOLEPTIC 

ANALYSIS 

FRUCTOSE 4.62 3,0~ 10,0% METHODHPLC 

HP 1100- HP 1200 

GLUCOSE 0.71 Max. 3,5 % METHODHPLC 

HP 1100 - HP 1200 

SACCHAROSE 1.18 Max. 2,0% METHOOHPLC 

HP 1100 - HP 1200 

INULIN 91.47 88,0 - 94,0 % METHODHPLC 

HP 1100 - HP 1200 

OTHER CARBOHYDRATES 1.15 Max. 6,0 % METHODHPLC 

HP 1100- HP 1200 

TOTAL CARBOHYDRATES 99.13 Min. 98,0 % METHODHPLC 

HP 1100-HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALYZE 

I.Q. Carolina De Los Santos Gonzalez. 

Peri i 

Ia T equepexpar 1 
C.P. 45601, Tiaquepaque. Jal. 

I. 

I 

. 
,~ iii ~~ ;fliX 1 

. ~ . . " 



INDUSTRIAUZADORA INTEGRAL DEL AGAVE 

20/01/2011 
003/11 

# Lot 4NIPP11020 

Amount Samples 

Analysis Results Specifications Units Method 

Total Count 13 Max. 2,500 CFU/g AOAC 2002.07 NOM-092-SSA 1 • 

Coliform < 10 Max. 10 CFU/g AOAC 2005.03 NOM-113-SSA 1 • 

Yeast < 10 Max. 100 CFU/g AOAC 2002.11 NOM-111-SSA 1 • 

Mold < 10 Max. 100 CFU/g AOAC 2002.1 i NOM-111-SSA 1. • 

Salmonella Absent Absent in 25 gr. - NOM-114-SSA 1 * 

I 
* Mexican regulations 

1.Q. Carolina De Los Santos Gonzalez. 

lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 
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The iide ~ompany 
lfl!l111,1P !!!'>ui\VPltD.?.:; ------~ 

PRODUCT: ORGANIC AGAVE POWDER INUL/N 100% BLUE WEBBER 

AMOUNT Samples 

LOT: 4NIPP10271 

PACK DATA 28-sep-10 

USE BEFORE 28-sep-13 

ASSAY SPECIFICATIONS METHOD 

APPEAR ENCE CREAMY WHITE FINE POWDER ORGANOLEPTIC 

ANALYSIS 

FRUCTOSE 5.66 3,0 - 10,0% METHODHPLC 

HP 1100- HP 1200 

GLUCOSE 0.60 Max. 3,5 % METHODHPLC 

HP 1100 - HP 1200 

SACCHAROSE 0.69 Max. 2,0% METHODHPLC 

HP 1100 - HP 1200 

INUL/N 90.98 88,0 - 94,0 % METHODHPLC 

HP 1100- HP 1200 

OTHER CARBOHYDRATES 1.09 Max. 6,0 % METHODHPLC 

HP 1100 - HP 1200 

TOTAL CARBOHYDRATES 99.02 Min. 98,0 % METHODHPLC 

HP 1100 - HP 1200 

CERT/FICA TE CHEMICAL ANALYSIS 

ANALYZE 

I.Q. Carolina De Los Santos Gonzalez, 

Peri I 
1a T equepexpar 1 

C.P. 45601, Tiaquepaque. Jal. 
I. 

I 

.., 
•~ ff I \.G.Cffl:(W: I I 



INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

28/09/2010 
006/10 

# Lot 4NIPP10271 

Amount Samples 

Analysis Results Specifications Units Method 

Total Count 260 Max. 2,500 UFC/g AOAC 2002.07 NOM-092-SSA 1 ~ 

Coliform < 10 Max. 10 UFC/g AOAC 2005.03 NOM-1 13-SSA 1 • 

Yeast < 10 Max. 100 UFC/g AOAC 2002.11 NOM-111-SSA1~ 

Mold < 10 Max. 100 UFC/g AOAC 2002.1 1 NOM-111 -SSA1* 

Salmonella Absent Absent in 25 gr. - NOM-114-SSA 1 • 

I 
* Mexican regulations 

I.Q. carolina De Los Santos Gonzalez. 

lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 

I 

.~ (i, ~~ 
. 

:flix, . ' I 
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The iide 'Company 
r , '" • , '> •v P1t11:1.r 

PRODUCT: ORGANIC AGAVE POWDER INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LDT: 4NIPP10041 

PACK DATA 10-feb-10 

USE BEFORE tO•feb-13 

ASSAY ESPECIFICATIONS METHOD 

APPEARENCE CREAMY WHITE FINE POWDER ORGANOLEPTIC 

ANALYSIS 

FRUCTOSE 4.73 3,0 - 10,0% METHODHPLC 

HP 1100 - HP 1200 

GLUCOSE 2.32 Max. 3,5 % METHODHPLC 

HP 1100 - HP 1200 

SACCHAROSE 0.93 Max. 2,0% METHODHPLC 

HP 1100- HP 1200 

INULIN 90.00 88,0-94,0 % METHODHPLC 

HP 1100 - HP 1200 

OTHER CARBOHYDRATES 1.91 Max. 6,0 % METHODHPLC 

HP 1100 - HP 1200 

TOTAL CARBOHYDRATES 99.89 Min. 98,0 % METHODHPLC 

HP 1100 - HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALyzE 

/,Q. Carolina De Los Santos Gonzalez. 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
L 

I 

.~ n, ~Geffi;fl't( . 
' ... I 
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The iide 'Company 
I I 11, 1 ?- ,. h.'0-

INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

/02/2010 
003/10 

# Lot 4NIPP10041 

Amount Samples 

Analysis Results Specifications Units Method 

Total Count 10 Max. 2,500 UFC/g AOAC 2002.07 NOM-092-SSA 1 * 

Coliform < 10 Max. 10 UFC/g AOAC 2005.03 NOM-113-SSA 1 * 
Yeast < 10 Max. 100 UFC/g AOAC 2002.11 NOM-111-SSA 1 • 

Mold < 10 Max. 100 UFC/g AOAC 2002.11 NOM-111-SSA1• 

Salmonella Absent Absent in 25 gr. - NOM-114-SSA 1 • 

. 

* Mexican regulations 

I.Q. carolina De Los Santos Gonzalez. 

lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 

I 

.~ n, ~Geffi;fl't( . 
' ... I 
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The iide 'Company 
r 1 ,,, "C! -wPI 

PRODUCT: ORGANIC AGAVE POWDER INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LOT: 4NIPP11023 

PACK DATA 23-ene-11 

USE BEFORE 23-ene-14 

ASSAY SPECIFICATIONS METHOD 

APPEARENCE CREAMY WHITE FINE POWDER ORGANOLEPTfC 

ANALYSIS 

FRUCTOSE 4.96 3,0 • 10,0% METHODHPLC 

HP 1100 - HP 1200 

GLUCOSE 0.45 Max. 3,5 % METHODHPLC 

HP 1100 - HP 1200 

SACCHAROSE 0.60 Max. 2,0% METHODHPLC 

HP 1100 - HP 1200 

INULIN 91.98 88,0-94,0 % METHODHPLC 

HP1100-HP1200 

OTHER CARBOHYDRATES 1.03 Max. 6,0 % METHODHPLC 

HP 1100 • HP 1200 

TOTAL CARBOHYDRATES 99.02 Min. 98,0 % METHOD HPLC 

HP 1100 • HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALYZE 

I.Q. Carolina De Los Santos Gonzalez. 

Pertterico Sur No. 'TT50 
Santa Mana T equepexpar 1 

C.P. 45601, Tlaquepaque, Ji:ll., Mx. 
Tel. 3003 4450 



INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

23/01/2011 
005/11 

# Lot 4NIPP11023 

Amount Samples 

Analysis Results Specifications Units Method 

Total Count 10 Max. 2,500 CFU/g AOAC 2002.07 NOM-092-SSA1 * 

Coliform < 10 Max. 10 CFU/g AOAC 2005.03 NOM-113-SSA 1 • 

Yeast < 10 Max. 100 CFU/g AOAC 2002.11 NOM-111 -SSA1* 

Mold < 10 Max. 100 CFU/g AOAC 2002.11 NOM-111 -SSA1 * 

Salmonella Absent Absent in 25 gr. - NOM-114-SSA 1" 

I 
* Mexican regulations 

1.Q. carolina De Los Santos Gonzalez. 

lyze 

I 

.~ (i, ~~ 
. 

:flix, . ' I 
Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 
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The iide 'Company 
r iv, 11 " ' Q •O..WP!to.r.,,:; -------

PRODUCT: ORGANIC AGAVE LIQUID INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LOT: IL110111 

PACK DATA 11-ene,.11 

USE BEFORE 11-abr-11 

ASSAY METHOD 

APPEAR ENCE LIGHT AMBER ORGANOLEPTIC 

ANALYSIS 

pH 4.10 NMX-FF-110-SCFI 

BRIX 60.4 NMX-FF-110-SCF/ 

FRUCTOSE 4.54 METHODHPLC 

HP 1100 - HP 1200 

GLUCOSE 1.65 METHODHPLC 

HP 1100 ~ HP 1200 

SACCHAROSE 1.11 METHODHPLC 

HP 1100 - HP 1200 

INULIN 90.00 METHODHPLC 

HP 1100 - HP 1200 

OTHER CARBOHYDRATES 1.62 METHODHPLC 

HP 1100 - HP 1200 

CARBOHYDRATES TOTAL 98.92 METHODHPLC 

HP 1100 - HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALYZE 

I.Q. Carolina De Los Santos Gonzalez. 

.~ (i, ~~ :flix, . . ' 

I I 
Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 



INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

/01/2011 
FOLIO 001/11 

# Lot IL110111 

Amount Samples 

Analy i Its u i Method 

Total Count 
Coli 

Id 

359 
< 10 
< 10 
< 10 

CFU/g 
CFU/g 
CFU/g 
CFU/g 

AOAC 2002.07 

AOAC 2005.03 

AOAC 2002.11 

AOAC 2002.11 

NOM-092-SSA 1 " 

NOM-113-SSA 1 * 

NOM-111-SSA1* 

NOM-111-SSA1* 

Ii le . 
lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, JaL 
I. 

J 

,\Wl£'JJ1 ·.~ ;m_x1 
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The iide 'Company 
r iv, 11 " ' Q •O..WP!to.r.,,:; -------

PRODUCT: ORGANIC AGAVE LIQUID INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LOT: IL140111 

PACK DATA 14-en~11 

USE BEFORE 14--abr-11 

ASSAY METHOD 

APPEAR ENCE LIGHT AMBER ORGANOLEPTIC 

ANALYSIS 

pH 4.00 NMX-FF-110-SCFI 

BRIX 63.2 NMX-FF-110-SCF/ 

FRUCTOSE 3.13 METHODHPLC 

HP 1100 - HP 1200 

GLUCOSE 1.57 METHODHPLC 

HP 1100 ~ HP 1200 

SACCHAROSE 1.09 METHODHPLC 

HP 1100 - HP 1200 

INULIN 89.89 METHODHPLC 

HP 1100 - HP 1200 

OTHER CARBOHYDRATES 2.59 METHODHPLC 

HP 1100 - HP 1200 

CARBOHYDRATES TOTAL 98.27 METHODHPLC 

HP 1100 - HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALYZE 

J.Q. Carolina De Los Santos Gonzalez. 

.~ (i, ~~ :flix, . . ' 

I I 
Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 



INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

/01/2011 
FOLIO 002/11 

# Lot IL140111 

Amount Samples 

Analy i Its u i Method 

Total Count 
Coli 

Id 

338 
< 10 
< 10 
< 10 

CFU/g 
CFU/g 
CFU/g 
CFU/g 

AOAC 2002.07 

AOAC 2005.03 

AOAC 2002.11 

AOAC 2002.11 

NOM-092-SSA 1 " 

NOM-113-SSA 1 * 

NOM-111-SSA1* 

NOM-111-SSA 1 * 

I.Q. Caroli 
lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, JaL ., 
,\Wa/Ji1 .~ ;fTl.X • I. 
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The iide 'Company 
riv, 11 " ' Q •O..WP!to.r.,,:; -------

PRODUCT: ORGANIC AGAVE LIQUID INULIN 100% BLUE WEBBER 

AMOUNT Samples 

LOT: IL150111 

PACK DATA 15-en~11 

USE BEFORE 15-abr-11 

ASSAY METHOD 

APPEAR ENCE LIGHT AMBER ORGANOLEPTIC 

ANALYSIS 

pH 4.05 NMX-FF-110-SCFI 

BRIX 60.4 NMX-FF-110-SCF/ 

FRUCTOSE 4.59 METHODHPLC 

HP 1100 - HP 1200 

GLUCOSE 0.50 METHODHPLC 

HP 1100 ~ HP 1200 

SACCHAROSE 0.62 METHODHPLC 

HP 1100 - HP 1200 

INULIN 89.63 METHODHPLC 

HP 1100 - HP 1200 

OTHER CARBOHYDRATES 2.70 METHODHPLC 

HP 1100 · HP 1200 

CARBOHYDRATES TOTAL 98.04 METHODHPLC 

HP 1100 - HP 1200 

CERTIFICATE CHEMICAL ANALYSIS 

ANALYZE 

J.Q. Carolina De Los Santos Gonzalez. 

.~ (i, ~~ :flix, . . ' 

I I 
Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, Jal. 
I. 



INDUSTRIALIZADORA INTEGRAL DEL AGAVE 

/01/2011 
FOLIO 003/11 

# Lot IL 150111 

Amount Samples 

Analy i Its u i Method 

Total Count 414 CFU/g AOAC 2002.07 NOM-092-SSA 1 " 

Coli < 10 CFU/g AOAC 2005.03 NOM-113-SSA 1 * 

< 10 CFU/g AOAC 2002.11 NOM-111-SSA1* 

Id < 10 CFU/g AOAC 2002.11 NOM-111-SSA1* 

Ii le . 
lyze 

Peri 1 

ta T equepexpar 1 

C.P. 4 5601, Tiaquepaque, JaL J 

,\Wl£'JJ1 ·.~ ;m_x1 I. 
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SA-49372 

SA-49372 
Shelf life Study 

"AGAVE INULIN POWDER'' 

Prepared for: 
INDUSTRIALIZADORA INTEGRAL DEL AGAVE S.A. de C.V. 

Periferico Sur 7750. Santa Maria T'equepexpan, Tlaquepaque Jalisco 
C.P: 45601 Tel.: 33 30 03 45 56 

Ing. Carolina de los Santos Gonzalez 

Mayde2011 

Silliker Mexico, S.A, de C. V. 
Carlos B. Zetina 138 Col Tacubaya Carretera al Campo Militar # 305-B 
C.P. I I 870 Deli.g. Miguel Hidalgo, Mexico, D.F. Col. San Antonio de la Punta Queretaro, Qro 
Tel. + 52 (55) 52.73.50.77 Fax: 26.14.11.42 Tels: 01 (44) 22.16.16.33, 22.16.16.23 
e-mail: ariadna.reyes@silLiker.com.J'TU( e-mail: lil iana.lechuga@silLiker.com.mx 
-This report cannqt be reproduced _pHtially or totally without the wriltl;n permission from Sil liker Mexico Lab 
- This report covers only the submitted sumple unalysis 
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SA-49372 

1.- OBJETIVE 

✓ Estimate agave inulin powder shelf life under ambient temperature (19-25 ° C) and stressed temperatures of 35 ° C and 45 ° C, using sensory 
attributes loss as detrimental indicators, 

✓ Determine the behavior of moisture as physical-chemical indicators. 
✓ Initial microbiological analysis for Salmonella and E . coli analysis are also done 
✓ Initial and fmal analysis for total coliformes, total plate count, yeasts and molds are also included. 

2.- MATERIAL AND METHODS 

Samples were identified individually in their commercial presentation (kraft packaging). They were placed in temperature controlled chambers: 
ambient temperature (I 9-25 ° C, in a cool, dry and free from sunlight), 35 ° C and 45 ° C. Temperatures were recorded wi.th a calibrated C- hygrometer 
/ thermometer (Mod I 0-95 Digital 355119-020). 

❖ The moisture analysis was performed by Mexican Official Standard N0M-116-SSAl-l 994. 
❖ The total plate count was performed by Mexican Official Standard NOM-092-SSAl-1994 
❖ Total Coliform.es analysis was performed by Mexican Official Standard NOM-113-SSAl-1994 
❖ Tbe analysis of molds and yeasts was performed by Mexican Official Standard NOM-l l l -SSA l-1994 
❖ The analysis ofE. coli was performed using the method in CCAYAC-004--M-2006. 
❖ Salmonella analysis was perfonned by Mexican Official Standard NOM-114-SSAl-1994 

Sensory performance was conducted with seven trained panelists (trained to perceive different deterioration degrees when compared to an original 
sample), testing was for a 32 days period, using a structured JO points scale "SENSORY SCALE LEVELS';: 

Level 10.0-8.0: Characteristic. The product has the taste, smell and original appearance as the initial sample or roforence 
Level 7.9-6.0: Acceptable. The product has undergone just perceptible changes in taste, smell and appearance, without being disagreeable. 
Level 5.9-4.0: Marginal. The product bas undergone slightly changes in taste or odor (slightly rancid or bitter), and / or color significantly different from the original. 
Level 3 ,9-0.0: Unacceptable, The product bas undergone noticeable changes in taste or odor (i:ancid or bitter), and color is significantly different .from the original. 

Sensory attributes identified as part of the customer's needs were valuated as: 
• Appearance 
• Color 
• Odor 
• Flavor 
• Fluidil) 
• Rancidity 

•1'his rel)ort cannot be reproduced 11artiatty or totally without the writt,m permilision from Slllik\!r Mexico Lab 
. This report covers only the s ubmitted salllJlle analysis 
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RESllLTS 

3.1 Sensory analysis 

Sensory average scores are shown in tile following table, taking into consideration time (days) and sensory attributes losses 

Table I . Pane/ins average results at different temperatures: ambient (19 - 25 ° C), 35 ° C and 45 ° C 

Days 

. 
351'C 45°0 

Anoearance Color Odor Flavor Fluiditv Rancidilv Annearance Color Odor Flavor Pluiditv Ranciditv Aooearance Color Odor Flavor Fluiditv Rancidilv 

22-Mar 10.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

1-Aor 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.!'.J 9.8 10.0 9.9 10.0 9.8 9.9 9.6 9.7 9.8 10.0 

·8-Aor 10.0 10.0 10.0 10.0 10.0 10.0 9.9 9,7 9.7 9.9 10.0 10.0 9.7 9.4 9.6 9,7 9.3 9.9 

15-Aor 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.7 9.7 9,4 9A 9.6 9.3 9.4 9.4 

26-Aor 9.7 9.7 9.6 9.6 9.6 9.7 9.7 9.2. 9.5 9.3 9.5 9.5 9.3 8.4 9.0 8.7 9.0 9.1 

Note, Day one corresponds to a "fresh" refere11ce, therefore the highest score ("10") is given. The ''fresh" product represent o the be,'tt alterrralive 
presented by the client 

Sensory loss (sensory level log) in relation to time (days) is done trough a first-order .kinetics, which consists of evaluating the detrimental loss 
(deterioration as a Log Y) versus time: 

LoglO Y = (m*t) +l equation (l) 

Where: 

Y: is sensory loss (according to the hedonic scale sensory levels) based on a Log l O scale. 
m: is the slope 
t: is the time 
t: is the intercept 

-1'his rq,ort cannot be reproduced 1111ro11lly or totally wiU1out the written i;r11rmi11sion from SIIUker Mmco Lah 
- This nport covers only the s ubmitted sample analysis 
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From the log Y values table 2 is obtai11ed. 

Table2. Sensory a11alysis Log .at dijfere11t temperatures: ambient, 35, 45 ° C 
Slope values (m), bitercept (I) 

MAsleN'r.E 35"C 45°C 

Days Appeara<1ce Color Odor Flavor Fluidity Rancidity Appearance Color Odor Flavor Flulditv Ranctdltv Aooearance Color Odor Flavor Flutdity Rancidity 

1 1.00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98 0.99 0.99 1.00 

19 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 1.00 1.00 0.99 0.97 0.98 0.99 0.97 1.00 

25 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.97 0.97 Q.98 0.97 0.97 0.97 

32 0.99 0.99 0.96 0.96 0.98 0.99 0.99 0.96 0.98 0.97 0.98 0.98 0.97 0.92 0.95 0.94 0.95 0.96 

m -0.0004 -0.0004 
-

0.0006 
-

0.0006 
-

0.0006 -0.0004 -0.0004 
-

0,0011 
-

0.0006 -0.0009 
-

0.0006 ,.()_(){){j7 -0.0011 -0.0022 
-

0.0012 -0.0017 -0.0014 -0.0013 

Int 1.0032 1.0032 1.0047 1.0047 1.0047 1.0032 1.0022 1.0071 0.9999 1.0063 1.0033 1,0055 1.0030 1.0127 1. 0006 1.0066 1.0030 1.0092 

R2 0.7209 0.7209 0.6925 0.6925 0.6925 0.7209 0.9134 0.6989 0.7892 0.7607 0.6685 0.7051 0.9463 0.7988 0.7655 0.8516 0.9202 O.TT90 

Table 2 presents the decline of sensory attributes at different temperatures (.Figures I, 2 and 3) . 

-This report cannot be reproduced partially or totally without the Written permission frum Silliker Mei:ico Lab 
- This report coven only the submitted sample analysis 
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SA-49372 

Figures], 2 and 3 i11tegrates the sensory loss, time (days) and temperature (ambient (19-25 ° C), 35 and 45 ° C 

-This Teport canuo.t be reproduced partiatry or totally without the written permission from SiUiker MeJ:ic;o Lab 
- This report c;overs only the submitted sample analysis 
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Hedonic level 7 was established as the acceptable sensory loss Ji.mjt; Level 7.9-6.0 is within the acceptance range. The product has undergone 
ju st perceptible changes in taste, stnell and appearance, without being disagreeable. 

From Equation 1, Sbe1flife time (VU) is predicted when the level 7 is reached (Sensory level 7 was previously set). The Log! 0 Y represents a Shelf 
li'fe ( VU) in days at the selected temperature. For each temperature (room temperature (19-25 ° C), 35 ° C and 45 ° C) a particular shelf life time 
(VU) can be predicted for a sensoty loss for a7 level ( log of7 is LoglO Y = 0.8450): 

VU dtTI'" __ t __ (Log10 Y)-1 
- r> equation (2) 

m 

Table 3 expresses the shelf life in days for a JeveJ 7, where the product has undergone any change in taste, smell and original appearance, without 
being disagreeable, The greatest loss is highlighted for the attribute which reaches first the detrimental 7 value 

Table 3 Attribute summary relations/zip for se11sory losses by temperature group (Level 7) 

.&UAIENJE 38"(; 4S-'C I 
A,mearance Color Odor Ra:Vor Fluidity Rancidity Aooearance Color Odor Flavor Rufdlty Rancidity Appearance Color Odor Flavor Fluidity Rancidity 

Shelf 
lite 
vum 374 374 275 275 Z75 374 359 i61 261 180 250 231 148 75 131 93 109 125 

Month, 12.48 12.48 9 .15 9.15 9.15 12.48 11.98 5.02 8.71 6.01 8.33 7.69 4 .95 2.49 4.37 3.09 3.64 4.17 

Limiting factors are highlighted in red 

The interaction of sensory loss (days to reach a deterioration to a level 7) in relation to temperature, is obtained by Equation 3 and fig. 4, the equation 
that defines these changes is: 

Log 10 {decay time) = (m * T) + I equation (3) 

m : is the slope 
T: is the temperature 
I: is the intercept 

Integrating the sensory loss for each temperature from table 3 and equation 3, the sensory loss is now associated with temperature (Table 4) 

-This report cannot be reproducea partially or totally without the written permluion from 8illlker Mexico Lah 
- This report coven onlY the subroltted sample analysi.s 
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Table 4. - Projected stability (days) u11der different temperatures: room temperatu.re (19 - 25 ° CJ, 35 and 45 ° C for a deterioranon level of "7''. 

Amearance Color Odor Flavor Fluidity Rancfd.itv 

Tern Davs 
log10 
Davs Tern Davs 

log10 
Davs Tern Davs 

log10 
Davs Tern Davs 

log10 
Davs Tern Davs loa10 Davs Tern Davs 

log10 
Davs 

25 374 2.5733 25 -374 2.5733 25 275 2.4387 25 275 2.4387 25 275 2.4387 25 374 2,57-33 

35 359 2.5555 35 151 2.1782 35 261 2.4174 35 180 2.2561 35 250 2.3976 35 231 2.3631 

45 148 2.1714 45 75 1.8732 45 131 2.1178 45 93 1.9664 45 109 2.0383 45 125 2.0976 

m 
-

0.020 m 
-

0.035 m -0.016 m -0.024 tn -0.020 tn -0.024 

Int 3.1.37 Int 3.433 Int 2.886 Int 3.047 Int 2.992 Int 3.177 

R2 0.783 R2 0:995 R2 0.800 R2 0.983 R2 0.826 R2 0.!996 

Note: Tem =temperature, m = slope, int.= intersection 

Figure 4. Behavior for a Level of "7": shelf live days (stability expressed as "log days") in relation to temperature 
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Table 5 and Figure 5: Projected Days to reach a sensory loss o/ "7" 

Ann,,arance Color Odor Fla11or "luiditv Rancidllll 

Ambient 436 436 508 514 426 504 
3s 0 c 538 150 158 282 274 191 

4s 0 c 226 393 80 61 116 76 
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PHOTOS: 

3s0 c 4s0c 

3s0 c 
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3.2 Moisture behavior: 

Moisture changes are summarized accordingly to storage time(days) at different temp eratures and applying the same sequence of analysis. 

Table 6. Behavior of moisture% about the days at differe11i temperature 

Moisture% 

Davs 25°C as0c 45°c 
1 3.40 3.40 3.40 

11 3.39 3.41 3.31 
19 3.39 3.42 3.16 

25 3.39 3.43 3.06 
32 3.40 3.44 2 .93 

Moisture% 
Days 25oC as0c 45°c 

1 0.53 0.53 0.53 

11 0.53 0 .53 0.52 

19 0.53 0.53 0.50 

25 0.53 0 .54 0 .49 

32 0.53 0 .54 0.47 

m 0.0000 0.0002 -0.0021 

Int 0.5308 0.5311 0.5380 

R2 0.0069 0.9907 0.9772 

Figure 7 represents behavior of moisture changes. Its integration with days and temperatures 
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3.3 Ml.CROBIAL CHANGES 
Microbial c h an2es are presen e t d. m ta bl e 8 ,, 

MICROBIAL ANALYSIS 
ROOM TEMPERATURE ROOM TEMPERATURE 35°c 4s0 c 

INITIAL FINAL FINAL FINAL 

Total collformes <10 CFU/g 

E.coli <3 MPN 
~ --

Yeast <10 CFU/q <10 CFU/g <10 CFU/g <10 CFU/g 

Total plate count <10 ev CFU/q <10 CFU/g <10 CFU/g <10 CFU/g 

Molds <10 CFU/q <10 CFU/g <10 CFU/g <10 CFU/g 

Salmonella Absent/ 25q 
ev= estimated value 

4. - CONCLUSIONS 

Talcing into account the selected scale to estimate changes up to a level 7 (The product has undergone any change jn taste, smell and 
original appearance, without being disagreeable), general considerations are: 

The samples at room temperature have a shelf life of275 days, where the limiting attributes are: odor, flavor and fluidity. 

At 35 ° C the estimated shelf life is 151 days; limiting attribute are color and odor. 
At 45 °Ca similar change were observed inmost of the limiting attributes of: color and flavor, with 75 days of shelf life, followed by 

taste. 

Attributes behave differently at different detrimental speeds; odor, color and flavor are consistently the limiting attributes associated 
to temperature. Panelists comments are: odor changes and perceived less intense, in particular at 45 ° C. 

The determination of moisture irutial is of 3 .4 %, this ratio decreases upon time, final at 2.93 %, at 32 days and a 45 C, Does not affect the 
fluidity of the product 

-This report cannot be reproduced partially or totally without the written permission from SIIJiker Mexico Lub 
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Microbiological testing implies a stable product. 

As summary, the product has a shelf life of 275 days at ambient temperature (19-25 ° C)~ when it reached the sensory value of "7'' 

S.O BIBLIOGRAPHY 

• Taouk.is P .S, Labuza T. P, Saguy I.S. 2001. Kinetics ofFoodDeterioration and shelf life Prediction. The Handbook of Food 
Engineering Practice. CRC PRESS. Chapter 10. 

• Internal method (VU-002-2) 

Elaborated by Reviewed by 
LA. Celia Ortigoza Hel"l)ande2 Dr. Pedro Valle Vega 

Sensory Analysis Coordinator Technical Director 

Silliker Mexico, S.A. de C. V. 
Carlos 8. Zetina 138 Col Tacubaya Cam:tera al Campo Militnr # 305-13 

C.P. 11870 Deleg. Miguel Hidalgo, Mexico, D.F. Col. San Antonio de la Pwtta Queretaro, Qro 
Tel. +52 (55) 52.7350.77 flax: 26.14.1 L42 Tels: 01 (44) 22.16.16.33, 22.16. 16.23 
e-mail: ariadna.reyes@sill iker.com.lTL\ e-mail: liliana.lt.,ohuga@silliker.com.mx 
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The lideaCompany 

Tlaquepaque. Jalisco, Mexico. Septernber "14, 2011 

To whom it n1ay concern, 

By this mean we assure that the shelf life of lnufib is 3 years. We 
determined it having as reference other simifar products 1 like powder 
dextrose. 

We protect the product w ith two polyethylene bags of 200 caliber and 
three paper kraft bags to avoid humidity absorption. 

The ,results sent by an external laboratory show that the shelf life is less 
than 3 years, however the methodology used by them was a sensorial 
analysis. They realized microbiological analysis to the san1ple and it does 
not present changes with time. 

Based in IIDEA's experience, the chemical composi1ion in the product 
does not change with tit11e. 

Sincerely, 

QUALITY 
----a.=--==--=~--_;..:;ASSURANCE 

Ma. del Carmen Jimenez F. 

Quality Manager 

~ 

\WIW.iideo.com.mx _ 

Pc-rm:"·ncx) Su{ Nu 7750 

Sai~t;:a fvl~~nct Tf..~Uq€':"P2Xr-.:.ar\ 

C P 455(11 _ Ttr1qi P p:~<ll 10. ~.ai. tvb< 
Tel 3D0'.3 ..:t,4(50 
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Lab number: 18/038548 
Page: 1/3 PRIMQRIS 
Date: 13/08/2018 

Sample Type: Agave • organic 
Reference: Organic Agave lnulin Liquid/ 5IIPP18206I18-072626 

General Information: Sample Information: 

Producer: Sampling date: 02/08/2018 
Origin: Mexico Sampling by: 
Destination: Place of sampling: 
Sequence: Seal: Packed 
Purchase order: State upon reception: ok 
Brand: Weight (g): 101,3 
Processing: Unit count: 
Brix/Cone.Factor: Packaging: 
Destination info Transport by: Unknown 

Re orting: 

Reception date: 10(08/2018 
Date 1st report: 13/08/2018 
Period analysis: 10(08/2018 - 13(08(2018 
Control: 
Maximum limit: EU-ML 

YOllP. REL AB1LHY IN FOO l At A It t 

BELGIUM 

Certificate of analysis 

18/038548 

lldea-QC 

lndustrializadora Integral del Agave 
S.A.P.I de C.V. 

Periferico Sur No. 7750, Santa Marfa 
Tequepexpan 

C.P. 45601 PERIF~RICO SUR NO. 7750, 

SANTA MARfA TEQUEPEXPAN 

Mexico 

EN 1S01702S 

YOUR RELIABILITY 

IN FOOD ANALYSIS lfJ 
057 • TEST 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)933010 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



PRIMG)RIS 
YOU?. REL AB1U[Y IN FOOD .ANA Y~ c. 

BELGIUM 

Edible part 

Lab number: 18/038548 
Page: 2/3 
Date: 13/08/2018 

No compounds>= RL 

No compounds >= RL 

No compounds >= RL 

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine Oe Clercq 

General Manager 

EN-15O17025 

(f;l 
057 • TEST 

YOUR RELIABILITY 
IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Lab number: 18/038548 
Page: 3/3 
Date: 13/08/2018 

PRIMQRIS 
I~ RE 

BELGIUM 

Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 



Lab number: 18/038549 
Page: 1/3 
Date: 13/08/2018 

PRIMQRIS 

Sample Type: Agave • organic 
Reference: Organic Agave lnulin Liquid/ 5IIPP18206I18-073030 

General Information: 

Producer: 
Origin: Mexico 
Destination: 
Sequence: 
Purchase order: 
Brand: 
Processing: 
Brix/Cone.Factor: 
Destination info 

Sample Information: 

Sampling date: 02/08/2018 
Sampling by: 
Place of sampling: 
Seal: Packed 
State upon reception: ok 
Weight (g): 104,1 
Unit count: 
Packaging: 
Transport by: Unknown 

Re orting: 

Reception date: 10(08/2018 
Date 1st report: 13/08/2018 
Period analysis: 10(08/2018 - 13(08(2018 
Control: 
Maximum limit: EU-ML 

YOllP. REL AB1LHY IN FOO l At A It t 

BELGIUM 

Certificate of analysis 

18/038549 

lldea-QC 

lndustrializadora Integral del Agave 
S.A.P.I de C.V. 

Periferico Sur No. 7750, Santa Marfa 
Tequepexpan 

C.P. 45601 PERIF~RICO SUR NO. 7750, 

SANTA MARfA TEQUEPEXPAN 

Mexico 

EN 1S01702S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)933010 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 
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Page: 2/3 PRIMG)RIS 
Date: 13/08/2018 

YOUR' REL AB1U[Y IN FOOD !>NA Y~ ~ 

BELGIUM 

Edible part 
- ----- •r--½..--,----- -----------------------------

~MCSJ ·::-cadm1u~ -;'. L~P MS 
No compounds>= RL 

---- --- ":"S"T. 
•: • ~~!,;ip,!_E;ted l !_il_S ~ 

No compounds >= RL 

No compounds >= RL 

ZMP.B"- leac!'-' ICP--:_MS, _ 
--~~--=-.... ~.3l"'-'-

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine De Clercq 

General Manager 

EN-IS017025 

~ 
057 • TEST 

YOUR RELIABILITY 
IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Lab number: 18/038549 
Page: 3/3 
Date: 13/08/2018 

PRIMQRIS 
I~ RE 

BELGIUM 

Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 
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Page: 1/3 
Date: 13/08/2018 

PRIMQRIS 

Sample Type: Agave • organic 
Reference: Organic Agave lnulin Liquid/ 5IIPP18206I18-072425 

General Information: 

Producer: 
Origin: 
Destination: 
Sequence: 
Purchase order: 
Brand: 
Processing: 
Brix/Cone.Factor: 
Destination info 

Sample Information: 

Sampling date: 02/08/2018 
Sampling by: 
Place of sampling: 
Seat: Packed 
State upon reception: ok 
Weight (g): 107,2 
Unit count: 
Packaging: 
Transport by: Unknown 

Reporting: 

Reception date: 10/08/2018 
Date 1st report: 13/08/2018 

Period analysis: 10/08/2018 - 13/08/2018 
Control: 
Maximum limit: EU-ML 

YOUP. REL AB1LHY IN FOO') ANA, { ~ 

BELGIUM 

Certificate of analysis 
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Lab number: 18/038550 
Page: 2/3 
Date: 13/08/2018 

PRIMG)RIS 
YOUR' REL AB1U[Y IN FOOD !>NA Y~ ~ 

BELGIUM 

Edible part 

No compounds>= RL 

No compounds >= RL 

No compounds >= RL 

ZMP.B"- leac!'-' ICP--:_MS, _ 
--~~--=-.... ~.3l"'-'-

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine De Clercq 
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Lab number: 18/038550 
Page: 3/3 PRIMQRIS 
Date: 13/08/2018 

I~ RE 

BELGIUM 

Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 



Lab number: 18/038545 
Page: 1/3 PRIMQRIS 
Date: 13/08/2018 

Sample Type: Agave • organic 
Reference: Organic Agave lnulin Powder/ 5IIPP18206 118-073030 

General Information: 

Producer: 
Origin: Mexico 
Destination: 
Sequence: 
Purchase order: 
Brand: 
Processing: 
Brix/Cone.Factor: 
Destination info 

Sample Information: 

Sampling date: 02/08/2018 
Sampling by: 
Place of sampling: 
Seat: Packed 
State upon reception: ok 
Weight (g): 90 
Unit count: 
Packaging: 
Transport by: Unknown 

Reporting: 

Reception date: 10/08/2018 
Date 1st report: 13/08/2018 
Period analysis: 10/08/2018 - 13/08/2018 
Control: 
Maximum limit: EU-ML 

YOUP. REL AB1LHY IN FOO'.)/> t A, It t 

BELGIUM 

Certificate of analysis 

18/038545 

lldea-QC 

lndustrializadora Integral del Agave 
S.A.P.I de C.V. 

Periferico Sur No. 7750, Santa Marfa 
Tequepexpan 

C.P. 45601 PERIF~RICO SUR NO. 7750, 

SANTA MARfA TEQUEPEXPAN 

Mexico 

EN l501702S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)933010 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Lab number: 18/038545 
Page: 2/3 
Date: 13/08/2018 

PRIMG)RIS 
YOUR' REL AB1U[Y IN FOOD ANA Y5t, 

BELGIUM 

Edible part 
- ----- •r--½..--,----- ---------------------------------------- ---~ 

~Mc_p·.:-cadm1u~ -;'.L~P MS • •~~.!,;ip,!_E;ted l~_S ·• 
No compounds>= RL 

No compounds >= RL 

No compounds >= RL 

ZMP.B'- lead'-' ICP-MS, _ 
-'--~~--=-.... ~~-

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine De Clercq 

General Manager 
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~
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YOUR RELIABILITY 

IN FOOD ANALYSIS  
Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



YOUR RELIABILITY 

Lab number: 18/038545 
Page: 3/3 PRIMQRIS 
Date: 13/08/2018 

I~ RE 

BELGIUM 

Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 



Lab number: 18/038546 
Page: 1/3 PRIMQRIS 
Date: 13/08/2018 

Sample Type: Agave • organic 
Reference: Organic Agave lnulin Powder / 5IIPP18206 118-072626 

General Information: 

Producer: 
Origin: Mexico 
Destination: 
Sequence: 
Purchase order: 
Brand: 
Processing: 
Brix/Cone.Factor: 
Destination info 

Re orting: 

Reception date: 10(08(2018 
Date 1st report: 13/08/2018 
Period analysis: 10(08/2018 - 13(08(2018 
Control: 
Maximum limit: EU-ML 

Sample Information: 

Sampling date: 02/08/2018 
Sampling by: 
Place of sampling: 
Seat: Packed 
State upon reception: ok 
Weight (g): 95,2 
Unit count: 
Packaging: 
Transport by: Unknown 

YOllP. REL AB1LHY IN FOO l At A It t 

BELGIUM 

Certificate of analysis 

18/038546 

lldea-QC 

lndustrial izadora Integral del Agave 
S.A.P.I de C.V. 

Peri fer ico Sur No. 7750, Santa Marfa 
Tequepexpan 

C.P. 45601 PERIF~RICO SUR NO. 7750, 

SANTA MARfA TEQUEPEXPAN 

M exico 

EN 1S01702S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)933010 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Lab number: 18/038546 
Page: 2/3 PRIMG)RIS 
Date: 13/08/2018 

YOUR' REL AB1U[Y IN FOOD !>NA Y~ ~ 

BELGIUM 

Edible part 

No compounds>= RL 

No compounds >= RL 

No compounds >= RL 

ZMP.B"- leac!'-' ICP--:_MS, _ 
--~~--=-.... ~.3l"'-'-

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine De Clercq 

General Manager 

EN-IS017025 

~
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Lab number: 18/038546 
Page: 3/3 PRIMQRIS 
Date: 13/08/2018 

I~ RE 

BELGIUM 

Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 



Lab number: 18/038547 
Page: 1/3 PRIMQRIS 
Date: 13/08/2018 

Sample Type: Agave • organic 
Reference: Organic Agave Powder lnulin / 5IIPP18206I18-072425 

General Information: Sample Information: 

Producer: Sampling date: 02/08/2018 
Origin: Sampling by: 
Destination: Place of sampling: 
Sequence: Seat: Packed 
Purchase order: State upon reception: ok 
Brand: Weight (g): 88,9 
Processing: Unit count: 
Brix/Cone.Factor: Packaging: 
Destination info Transport by: Unknown 

Reporting: 

Reception date: 10/08/2018 
Date 1st report: 13/08/2018 
Period analysis: 10/08/2018 - 13/08/2018 
Control: 
Maximum limit: EU-ML 

YOUP. REL AB1LHY IN FOO'.)/> t A, It t 

BELGIUM 

Certificate of analysis 

18/038547 

lldea-QC 

lndustrializadora Integral del Agave 
S.A.P.I de C.V. 

Periferico Sur No. 7750, Santa Marfa 
Tequepexpan 

C.P. 45601 PERIF~RICO SUR NO. 7750, 

SANTA MARfA TEQUEPEXPAN 

M exico 

EN l501702S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

IN FOOD ANALYSIS 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)933010 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Lab number: 18/038547 
Page: 2/3 PRIMG)RIS 
Date: 13/08/2018 

YOUR' REL AB1U[Y IN FOOD !>NA Y~ ~ 

BELGIUM 

Edible part 

No compounds>= RL 

No compounds >= RL 

No compounds >= RL 

ZMP.B"- leac!'-' ICP--:_MS, _ 
--~~--=-.... ~.3l"'-'-

No compounds>= RL 

No compounds >= RL 

Or. Ir. Carine De Clercq 

General Manager -
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~
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Technologiepark 2/3, B-9052 Zwijnaarde • Gent, Belgium· Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- info@primoris-lab.com 



Substance & Acct. R.L. Substance & Acct. R.L. Substance & Acct. 

antimony 0,5 mg/l<g 

RL Substance & Acer. 

R.L. Substance & Acct. 

R.L. 

RL. 

Lab number: 18/038547 
Page: 3/3 PRIMQRIS 
Date: 13/08/2018 

I~ RE 

BELGIUM 

Rematl<s: 
• The results mentioned above are only related to the sample received by the laboratory. 
• limits of communication of all compounds por method are available in the dient-sectioo of www.p(imoris~lab.com 
- U: the e~anded measurement uncertainty U (by multiplying the measurement uncertainty with fador 2 what produces a 95% reliabalty interval) i$ expressed as o/o of the analysis result x. Result to be read as 
X + - U. 
- The measurement uncertainty is mentioned nex1 to each found compound. In case of# it is for pesticides 50%, compliant with SANTE/11813/2017 E10. 
- For pesticides the process factor (concenlraUon factor) of dried, concentrated or processed p<ocluets, should be used to recalculate the analyt!cel result before comparing It with the legal limits (that are valid on 
unprocessed products). 
- PRIM ORIS can not be held responsible for any errors in the legal regulation mentk>ned in this report. These are made available solely for the purpose of information and refer to the products as specified in the 
applicable legislation. 
- ("): tolerance not assignable, see relevant legislation. 
• This certifica1e of analysis may not be reproduced, except in entire fOffll with a written pennissioo of tho management. 
• This certificate was produced electronically and is valid without manual signature. Name and function of the responsible of this document was provided on the basis or a secure and personalized login 
procedure. Addrtional manually signed copies or this document can be produced on individual demand.- This certificate is generated under the authority and acc,editation (BELAC 057-TESTnSO17025) of 
"PRIMORJS Holding•, Technologiepatl< 2/3, B-9052 Zwijnaarde - Genl Belgium 
- A; compound under acc,editatlon 

EN 150170:!S 

lfJ 
057 • TEST 

YOUR RELIABILITY 

Technologiepark 2/3, B-9052 Zwijnaarde - Gent, Belgium - Tel.+32 (0)9 330 10 10 - Fax.+32 (0)9 330 10 29- tnfo@primoris-lab.com 
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intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130493 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
SAPI deC.V. 
Periferico Sur No. 7750 
Santa Maria Tequepexpan 
45601 Tlaquepaque, Jalisco 
Mexico 

 


PA250932 

FAX: 0052 33 3003 4451 
E-Mail: IIDEA 

Our reference no. : Pl1806290014 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a) : accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was detem,ined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH 
Olof-Palme-StraBe 8 
28719 Bremen, Germany 

Te'I.: +49 42165 727 1 
Fax: ¾49 421. 65 727 222 
food,germany@lntertek.com 

stn Bremen 
Registergericht Bremen, HRS 28046 
USt-ldNr. OE 185128973 

Geschafufilhrer 
Graham Ritch1e 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120079 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
SAPI deC.V. 
Periferico Sur No. 7750 
Santa Maria Tequepexpan 
45601 Tlaquepaque, Jalisco 
Mexico 

 
21807120079 

PA250932 

FAX: 0052 33 3003 4451 
E-Mail: IIDEA 

Our reference no. : Pl1806290014 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner r ca. 260g Start r End or analysis : 11.07.2018 / 12.07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

Parameter Result Unit Method 
PM DE01 138 (a) 1 Fumonisin 81 n.d. µg/kg 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH 
Olof-Palme-StraBe 8 
28719 Bremen, Germany 

Te'I.: +49 42165 727 1 
Fax: ¾49 421. 65 727 222 
food.germany@lntertek.com 

stn Bremen 
Registergericht Bremen, HRS 28046 
USt-ldNr. OE 185128973 

Geschafufilhrer 
Graham Ritch1e 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130501 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 111111111 111m 11111~1111 
SAPI deC.V. 21807130501 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290014 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Servic
lof-Palme-StraBe 8 

es GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
O Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020228 DATE: 02.07.2018 PAGE 1/ 1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020228 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290012 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17111112 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner / ca. 260g Startt End or analysis : 29,06.2018 I 02,07.2018 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a)1 
Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.D0-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Sch ubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020141 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI deC.V. 21807020141 

PA250192 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290012 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17111112 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner t ca. 260g Startt End or analysis : 29.06.2018 I 02.07.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRB 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130491 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  ii 
SAPI deC.V. 21807130491 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290012 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17111112 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a) : accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was detem,ined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120077 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI deC.V. 21807120077 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290012 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17111112 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner r ca. 260g Start r End or analysis : 11.07.2018 / 12.07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

Parameter Result Unit Method 
Fumonisin 81 n.d. µg/kg PM DE01 138 (a) 1 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130498 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI deC.V. 21807130498 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290012 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17111112 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020251 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 111111  ~111  1111111 

SAPI de C.V. 21807020251 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290013 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner / ca. 260g Startt End or analysis : 29,06.2018 I 02,07.2018 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a)1 
Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.D0-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020143 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020143 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290013 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : Plastic contarner t ca. 260g Startt End or analysis : 29.06.2018 I 02.07.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRB 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130492 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
11111111111111~ 11m1111111 

SAPI deC.V. 21807130492 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290013 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a): accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was detem,ined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



Parameter Result Unit Method 
Fumonisin 81 n.d. µg/kg PM DE01 138 (a) 1 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120078 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI deC.V. 21807120078 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290013 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : Plastic contarner r ca. 260g Start r End or analysis : 11.07.2018 / 12.07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130500 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI deC.V. 21807130500 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290013 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal . none 
Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic container/ ca. 260g Startt End or analysis : 12.07.2018 / 13,07,2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,genmany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020253 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020253 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1 806290014 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner / ca. 260g Startt End or analysis : 29,06.2018 I 02,07.2018 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a)1 
Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.D0-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 Sin Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020144 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020144 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290014 
Product : Liquid Agave lnulin 
Sample description / Batch : Organic liquid Agave lnulin 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal • none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : Plastic contarner t ca. 260g Startt End or analysis : 29.06.2018 I 02.07.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRB 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020256 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI de C.V. 218070202.58 

PA250192 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1 806290015 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17297 1-17102323 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End or analysis : 29.06,2018 / 02.07.2018 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a)1 
Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.00-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020146 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 111111111/ll llllllljl[I~ 1111 
SAPI deC.V. 21807020146 

PA250192 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290015 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17297 1-17102323 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End or analysis : 29.06.2018 I 02.01.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130495 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI deC.V. 21807130495 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290015 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17297 1-17102323 
Sample received on / transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging / Quantity : aluminium foil / ca. 135g Start/ End or analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a) : accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120080 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI de C.V. 21807120080 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1 806290015 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17297 1-17102323 
Sample received on I transported by : 26.06.2018 via Parcel service Seal : none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End of analysis : 11.07.2018 / 12,07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

Parameter Result Unit Method 
Fumonisin 81 n.d. µg/kg PM DE01 138 (a) 1 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130503 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave llllllll lllllll ll!IUIII 
SAPI deC.V. 21807130503 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290015 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17297 1-17102323 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End of analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020261 DATE: 02.07.2018 PAGE 1/ 1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020261 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1 806290016 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17320 1-17031314 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 11 0g Start I End or analysis : 29.06.2018 / 02,07.2018 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.00-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof •Palme--StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt•ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020147 DATE: 02.07.2018 PAGE 1/ 1 

Client; 

lndustrializadora Integral del Agave  
SAPI de C.V. 21807020147 

PA250192 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1 806290016 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17320 1-17031314 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 
Packaging I Quantity : aluminium foil/ ca. 11 0g Start I End or analysis : 29.06.2018 I 02.01.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130496 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
  um 

SAPI deC.V. 21807130496 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290016 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17320 1-17031314 
Sample received on / transported by : 26.06.2018 via Parcel service Seal ~ none 
Sample temp. when received / stored : RT Sampling : Client 

Packaging / Quantity : aluminium foil / ca. 11 0g Start/ End or analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a) : accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was detem,ined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120081 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807120081 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1 806290016 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17320 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal : none 
Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil/ ca. 11 Og Start I End of analysis : 11.07.2018 / 12.07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

Parameter Result Unit Method 
Fumonisin 81 n.d. µg/kg PM DE01 138 (a) 1 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130504 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI de C.V. 21807130504 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mait IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290016 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17320 1-17031314 
Sample received on I transported by : 26.06.2018 via Parcel service Seal ~ none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : aluminium foil/ ca. 11 0g Start I End or analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807020262 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807020262 
PA250192 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1 806290017 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP173141-17111112 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End or analysis : 29.06.2018 I 02.07.2016 

ANALYSIS REQUESTED: Aflatoxins by HPLC-FLD (107319) 

Parameter Result Unit Method 
Aflatoxin 81 n.d. µg/kg L 15.00-2 mod. (a) 1 

Aflatoxin 82 n.d. µg/kg L 15.00-2 mod. (a)1 
Aflatoxin G1 n.d. µg/kg L 15.00-2mod. (a) 1 

Aflatoxin G2 n.d. µg/kg L 15.00-2mod. (a)' 
Sum of B 1 + 82 + G 1 + G2 n.d. µg/kg 2 

n.d. - not detected < 0.3 µg/kg limit of quantification ; n.a. - not analysable 
(a): accredited method. (na) : not accredited method. (1) ASU § 64 LFGB (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification the sample corresponds to the legal 
regulations (German regulation about contaminants dated March 19th, 2010 in connection with Commission 
regulation (EC) No 1881 /2006, in the relevant version). 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807020149 DATE: 02.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI de C.V. 21807020149 

PA250192 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1 806290017 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17314I-17111112 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored ; RT Sampling : Client 
Packaging I Quantity : aluminium foil I ca. 135g Start I End or analysis : 29.06.2018 I 02,07.2018 

ANALYSIS REQUESTED: Ochratoxin A by HPLC-FLD (107323) 

Parameter I Result I Unit I Method 
Ochratoxin A I n.d. I µg/kg I PM DE01 039 (a)' 

n.d. - not detected < 1 µg/kg 
(a) : accredited method. (na): not accredited method. (1) lnhouse procedure (ASU §64 LFGB L 15.03-1 mod.) 
This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

---Interpretation: 
Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food,germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total QUaflty. Assured. 

ANALYSIS REPORT No. 1807130497 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave  
SAPI deC.V. 21807130497 

PA250932 Periferico Sur No. 7750 
FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 

E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 
Mexico 

Our reference no. : Pl1806290017 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP17314 I-17111112 
Sample received on / transported by : 26.06.2018 via Parcel service Seal ~ none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging / Quantity : aluminium foil / ca. 135g Start/ End or analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Oeoxynivalenol by HPLC-UV (107324) 

Parameter I Result I Unit I Method 
Deoxynivalenol (DON) I n.d. I µg/kg I PM DE01 043 (a) 1 

n.d. - not detected < limit of quantification of 50 µg/kg 
(a) : accredited method. (na) : not accredited method. (1) DIN EN 15891 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was detem,ined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807120082 DATE: 12.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI de C.V. 21807120082 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-MaiL IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290017 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP173141-17111112 
Sample received on I transported by : 26.06.201 B via Parcel service Seal : none 

Sample temp. when received / stored ; RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End of analysis : 11.07.2018 / 12,07.2018 

ANALYSIS REQUESTED: Fumonisin B1 and B2 by LC-MS/MS (103019) 

Parameter Result Unit Method 
Fumonisin 81 n.d. µg/kg PM DE01 138 (a) 1 

Fumonisin 82 n.d. µg/kg PM DE01_138 (a) 1 

Sum of Fumonisin 81 + 82 n.d. µg/kg (a)2 

n.d. - not detected -c;20 µg/kg limit of quantification ; n.a. not analysable 
(a) : accredited method. (na) : not accredited method. (1) lnhouse procedure (2) calculated 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 

Interpretation: 
Regarding the examined parameters and the mentioned limits of quantification, in the investigated sample the above 
stated amounts were determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



intertek 
Total Quality. Assured. 

ANALYSIS REPORT No. 1807130506 DATE: 13.07.2018 PAGE 1/1 

Client; 

lndustrializadora Integral del Agave 
 

SAPI deC.V. 21807130506 
PA250932 Periferico Sur No. 7750 

FAX: 0052 33 3003 4451 Santa Maria Tequepexpan 
E-Mail: IIDEA 45601 Tlaquepaque, Jalisco 

Mexico 

Our reference no. : Pl1806290017 
Product : Agave lnulin Powder 
Sample description / Batch : Organic Agave lnulin Powder 5IIPP173141-17111112 
Sample received on I transported by : 26.06.201 B via Parcel service Seal ~ none 

Sample temp. when received / stored : RT Sampling : Client 

Packaging I Quantity : aluminium foil I ca. 135g Start I End of analysis : 12,07.2018 / 13.07.2018 

ANALYSIS REQUESTED: Zearalenone by HPLC-FLD {105029) 

Parameter I Result I Unit I Method 
Zearalenone I n.d. I µg/kg I PM DE01 044 (a) 1 

n.d. - not detected < 20 µg/kg limit of quantification 
(a): accredited method. (na) : not accredited method. (1) lnhouse procedure 

This document may only be reproduced in full. The results given herein apply to the submitted sample only. 
---Interpretation: 

Regarding the examined parameter and the mentioned limit of quantification, in the investigated sample the above 
stated amount was determined. 

Dr. Martin Schubert 
Responsible Scientist, Certified Food Chemist 

lntertek Food Services GmbH Te'I.: +49 42165 727 1 stn Bremen Geschafufilhrer 
Olof-Palme-StraBe 8 Fax: ¾49 421. 65 727 222 Registergericht Bremen, HRS 28046 Graham Ritch1e 
28719 Bremen, Germany food.germany@lntertek.com USt-ldNr. OE 185128973 



• NSF International 

September 4, 2019 

Dear Dr. Kolanos, 

Please find below our response to the eight questions you posed in your letter of July 3, 2019, 
regarding GRAS Notice GRN 000854 (agave inulin). 

1) Question: On p. 59, the notifier states, "According to the above system for classification of 
fructans, agave inulin belongs to the ;'mixed fructans" group based on the two linkage types 
and chain branching." One of the authors cited in the notice states, "Finally, it can be stated 
that fructans from A. tequilana Weber var. azul are not an inulin type as previously thought" 
(Lopez et al. 2003). Another author cited in the notice states, "These fructans are wrongly 
known, commercially, as inulin since that denomination implies that the polysaccbaride is a 
linear fructan" and "The data altogether suggest as well that agave fructans are a mixed type 
of fructans with 1,6 branches" (Toriz et al. 2007). Although it is clear that from the biological 
perspective both inulin and mixed fructans are nondigestible carbohydrates, from the 
chemical structure (linkage) perspective, the term "mixed fructans" describes the subject of 
the notice better than the term "inulin." Subsequent to FDA's filing letter dated May 16, 2019, 
we reconsidered the name of the subject of GRN 000854. We now view the term "agave 
mixed fructans" to be the most descriptive term for the subject of GRN 000854. 

Response: We acknowledge that the descriptor "agave mixed fructans" is appropriate based 
on your rationale. However, the manufacturer is concerned about the proposed change since 
the trade name Inufib® implies that the product contains inulin-type fructans and their 
customers associate the product with inulin. lnulin is a ~ (2 � 1) linear fructan which is built 
from 1-kestose (Toriz et al., 2007), and 1-kestose is one of the trisaccharide subunits that 
comprise Inufib®. As we stated in our notification, the chemical identity of the proposed 
food additive "consists of linear and branched fructans with ~ (2 � 1) and~ (2 � 6) linked 
fructofuranosyl units." Although we acknowledge that many of the fructans in lnufib® are 
branched and are ~ (2 � 6)-linked, given the fact that at least a small portion of the fructan 
content is of the inulin type (i.e. ~ (2 � 1 )) we are wondering if it would be possible to retain 
the term "inulin" in the descriptor in some way. Thus, we propose "agave mixed and inulin­
type fructans from Agave tequilana" as an alternative. Please let us know if you will consider 
this alternative descriptor for the proposed food additive. 

2) Question: On p. 11 (Table 3), the units for microbial contaminants should be colony forming 
units/gram (CFU/g), not UFC/g. 

Response: We agree with the proposed correction. 

789 N . Dixboro Road, Ann Arbor, Michigan 48105-9723 USA 
I -800-NSF-MARK 734-769-80 l 0 
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• ----NSF International 

3) Question: On p. 12 (Table 6), the notifier provides limits for heavy metals (i.e., lead, mercury,
chromium, cadmium, and antimony) as part of the specifications for powder and liquid agave
mixed fructans. We note that the notifier did not include the limits for arsenic although we 
asked the notifier to provide specifications for arsenic during the evaluation of the previous
GRAS notices for the same substance (GRNs 582 and 687). Please include specifications for
arsenic in powder and liquid agave mixed fructans, the analytical method(s) and limit(s) of
detection (LODs), and the results of at least three non-consecutive batch analyses to
demonstrate that both agave mixed fructans products are manufactured to meet the 
specifications for arsenic. 

Response: The specification for arsenic in both the liquid and dry inulin is < 0.05 mg/kg.
Certificates of analysis for arsenic testing in three batches of the dry inulin and three batches
of the liquid inulin are provided as attachments to this letter. The arsenic specification was
added to table 6 of the GRAS notification. The detection limit is 0.05 mg/kg using an internal
ICP-MS method. Samples are digested with HNO3 in an open- or closed- vessel microwave 
digestion system. Analysis is performed using an inductively coupled plasma with mass
spectrometric detection (ICP-MS). The digested samples are compared to standards of
known concentration. 

4) Question: On p. 12 (Table 6), the notifier provides limits for heavy metals and mycotoxins.
We note that in some cases, the limits set for powder agave mixed fructans are lower than
the corresponding limits set for the liquid form (e.g., in Table 6 the limit for cadmium in the 
powder is <0.001 mg/kg, whereas the corresponding limit in the liquid is 0.01 mg/kg.
Considering that the powder is obtained by concentration of the liquid, please explain why
in some cases the limits set for powder mixed agave fructans are lower than the 
corresponding limits set for liquid mixed agave fructans. 

Response: Table 6 in the previous version of the GRAS notification was incorrect. The
corrected table 6 is shown below. The specifications for the dry and liquid products are the 
same. 

Table 6. Finished specifications for heavy metals and aflatoxins (CORRECTED) 

Assay Dry Inulin 
Specification 

Liquid Inulin 
Specification 

Heavy Metals 
Lead < 0.02 mg/kg < 0.02 mg/kg 
Mercury < 0.01 mg/kg < 0.01 mg/kg 
Chromium < 2 mg/kg < 2 mg/kg 
Cadmium < 0.01 mg/kg < 0.01 mg/kg 
Antimony < 0.5 mg/kg < 0.5 mg/kg 
Arsenic < 0.05 mg/kg < 0.05 mg/kg 
Aflatoxins 

789 N. Dixboro Road, Ann Arbor, Michigan 48105-9723 USA 
1-800-NSF-MARK    734-769-8010 
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• ----NSF International 

Aflatoxin B1 < 0.3 µg/kg < 0.3 µg/kg 
Aflatoxin B2 < 0.3 µg/kg < 0.3 µg/kg 
Aflatoxin G1 < 0.3 µg/kg < 0.3 µg/kg 
Aflatoxin G2 < 0.3 µg/kg < 0.3 µg/kg 
Total 
Aflatoxins 

< 0.3 µg/kg < 0.3 µg/kg 

Deoxynivalenol < 50 µg/kg < 50 µg/kg 
Ochratoxin A < 1 µg/kg < 1 µg/kg 
Zearalenone < 20 µg/kg < 20 µg/kg 

5) Question: On p. 13, the notifier specifies the methods used to test agave mixed fructans
batches for the specification parameters. Please provide a statement indicating whether
these methods have been validated. 

Response: We confirm that the referenced Mexican standards have been validated by the
Ministry of Economy of the Government of Mexico, through the General Directorate of
Standards. 

6) Question: In Attachment 14, the notifier includes certificates of analyses for heavy metals,
including information regarding method reporting limits. We note that in some cases the
specifications for heavy metals provided in Table 6 on p. 12 are lower than the reporting
limits (e.g., in Table 6 the limit for cadmium in powder agave mixed fructans is <0.001 mg/kg,
whereas the provided reporting limit is 0.01 mg/kg). Please explain how the notifier can
ensure that the specifications in Table 6 can be met when the provided corresponding
method reporting limits are higher than the specifications listed in Table 6. In addition,
please provide information on the LODs for each method used to test for heavy metals. 

Response: The specifications listed on Table 6 have been corrected (see above). The LODs
for the other heavy metals shown in Table 6 are as follows: 

Lead: 0.02 mg/kg
Mercury: 0.01 mg/kg
Chromium: 2 mg/kg
Cadmium: 0.01 mg/kg
Antimony: 0.5 mg/kg 

7) Question: On pp. 2 and 15, the notifier states agave mixed fructans are intended for use in
the same food categories (except meat and poultry products) and at the same use levels as
specified for chicory inulin in GRN 118 and the supplement to GRN 118. The notifier provides
use levels on p. 2 (Table 1) without specifying whether these use levels are for powder or
liquid agave mixed fructans. Please clarify which formulation of agave mixed fructans 

789 N. Dixboro Road, Ann Arbor, Michigan 48105-9723 USA 
1-800-NSF-MARK    734-769-8010 

www.nsf.org 

http:www.nsf.org
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(powder or liquid) was considered for the intended use levels listed in Table 1 and provide 
the equivalent use levels for the other formulation. 

Response: Table 1 only applies for the powder agave fructans. According to the 
manufacturer, the liquid agave fructans is not sold as a finish product, so there are no 
intended final use levels in food that are applicable for liquid agave fructans. The liquid agave 
fructans are obtained from the agave source, which is spray dried to obtain the finished 
product ( agave fructans powder) which is the product that is sold as a food additive. 

8) Question: The notifier included in the notice an opinion of a GRAS panel. The date of 
declaration was December 9, 2016 (roughly 2.5 years before this resubmission). Please 
provide an updated declaration. 

Response: Based on our phone conversation of July 23, 2019, we acknowledge that the GRAS 
declaration is not a required component of a GRAS notification. We therefore confirm that 
the GRAS declaration is not a critical component of our GRAS notification and request that 
the FDA consider our GRAS notification without an updated declaration. 

Sincerely, 
Bradley J. Lampe, MPH 
NSF International 
734-913-5759 
blampe@nsf.org 

789 N . Dixboro Road, Ann Arbor, Michigan 48105-9723 USA 
1-800-NSF-MARK 734-769-80 l 0 

www.nsf.org 
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Our reference : 370-2019-00187764 / AR-19-AA,208213-01 Type ; 
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Sample described as : ORGN{IC AGAVE INULIN 
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Your purchase Ofder da.te ; 08/07/2019 Your purchase order reference : 
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EXPLANATORY NOTE 
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Perfferico Sur 7750 
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Pa.ckaglng: Noncommercial : 344g 

Your purchase Ofder da.te ; 08/07/2019 Your purchase order reference : 

Sample reception date ; 23/07/2019 09:06:00 Analysls starting date : 

Sampllng/Transpo,t: FedEx 

Ana!ysos requested : MMS3 : Arsenic 
AAMS0 : Mineralisation with acid 

EX 

/ (EOL) 006-10518-879148 

23107/2019 

Elementary analysis Results 

AAMS3 AA /1,rsentc Mltthod : Internal, ICP-MS 

M Arsenic (As) <0.05 molkll 

SIGNATURE 

Margot Balleix 
Contaminants Analytical Expert 

Report electronlcal(y validated by Margot Balleilc: 

EXPLANATORY NOTE 
This document can only be reproduced in full ; It only concerns the submitted sample. 
Results have been obtained and reported in accordance with our general sales conditions available on reque,t. 
When declaring compliance or non-compliance, the uncertainty aS5ociated with the result has been added or subtracted in order to obtain a result 
that can be compared to regulatory limits or specifications.The uncertafn\Y has not been taken into account for standards that already include 
measurement uncertainty or on expllclt request of client 
The tests are Identified by a five-digit code, their d.escription is available on request. 

The tests identified by the two letters code AA are performed in laboratol)I Euroffns Analyt!C$ France (Nantes). The symbol (a) identifies the tests 
under acoreditation NF EN ISO/IEC 17025:2005 COFRAC 1-0287. Scope available on www.cofrac.fr. 

Analytic• France tNantu) Phone +33 2 51 83 43 40 SAS au capllal de 3 256 700 E cofrac 
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M Arsenic (As) <0.05 molkll 
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EXPLANATORY NOTE 
This document can only be reproduced in full : It only concerns the submitted sample. 
Results have been obtained and reported in accordance with our general sales conditions available on reque,t. 
When declaring compliance or non-compliance, the uncertainty associated with the result has been added or subtracted in order to obtain a result 
that can be compared to regulatory limits or specifications.The uncertafn\Y has not been taken into account ror standards that already include 
measurement uncertainty or on expllclt request of client 
The tests are Identified by a five-digit code, their d.escription is available on request. 

The tests identified by the two letters code AA are pertonned in laboratol)I Eurofrns Analyt!C$ France (Nantes). The symbol (a) identifies the tests 
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Perfferico Sur 7750 
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(a) Arsenic (As) <0.05 molkll 
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Contaminants Analytical Expert 
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EXPLANATORY NOTE 
This document can only be reproduced in full ; it only concerns the submitted sample. 
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The tests are 1dentified by a five-digit code, their description is available on request, 
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under accreditation IIIF EN 1SO/IEC 17025:2005 COFRAC 1-0287. Scope ava11able on www.cofrae.fr. 
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This document can only be reproduced in full ; it only concerns the submitted sample. 
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From: Lampe. Bradley 
To: Koianos, Renata 
Subject: RE: REGARDING: GRN 854 
Date: Friday, October 25, 2019 2:33:06 PM 
Attachments: Response to question 1 pd{ 

Response to ouestion 2,oof 
file 1 HPLC Method 4IIPP18330 - Results pdf 
Elle 2 AOAC Method 4IIPP18330 - Resu!ts.pdt 
Table 3. Peooertres rupdatedl,docx 

Dear Dr. Kolanos: 

In response to your question 1: 
• The manufacturer has provided an explanation of the term "inu lin" as well as a description of 

the HPLC method in the attachment titled "response to questTon 1." 

• A revised table 3 is also included as an attachment. The term "inulin" is replaced by "agave 

fructans" and the appropriate methods are included. 

• A HPLC chromatogram is provided in the attachment "file 1 HPLC method 4IIPP18330 -

results" and the results from an AOAC method are provided as supporting information in the 

attachment "file 2 AOAC method 4IIPP18330- results". 

ln response to your question 2: 

• The manufacturer has confirmed that the subject of the not1flcation is the powder form, see 

attachment "response to question 2." 

• The revised table 3 includes only specifications for the powder inulin. 

If you have any questions or concerns regarding the information described, please let me know. 

Kind regards, 

Bradley J. Lampe, MPH 

Senior Research Toxicologist I Toxicology Services Department I NSF International I www.nsf.or~ 

Direct: 734.913.5759 I blampe@nsf.org 

Corporate Worldwide HQ: 789 N. Dixboro Road Ann Arbor Ml 48105 USA I 800.NSF.MARK (800.673.6275) 

Uve safer.• • 
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Tlaquepaque, Jalisco, Mexico. October 22st, 2019 

Agave Frue,tons 

The NMX-FF-SCFl-2008 fs a Mexican standard as reference where is established the physicochem1cal 
specifications for agave syrup. It defines that commercially speaking agave fructans are commercially 
known as agave inulin and FOS; currently, is in transition and implementation the Official Mexican Standard 
NOM-002-SAGARPA-2016, which will be mandatory for this type of products. The following definitions can 
be found in both standards: 

• Fructans: These are polysaccharides made up of fructose units with or without a terminal or internal 
glucose unit linked by glucosidic links type ~-2,1 and/or ~-2,6, 

• Agave Fruct.ans: Fructans of branched structure with or without a unit of glucose itself that can be 
terminal or internal w ith glucosidic links both type ~-2,1 and~ -2,6., coming from plants otthe family 
of agavaceae according to the provisions of this Official Mexican Standard. 

According to the above, the parameter "inulin" that appears in "Table 3 Properties and Specifications for 
Dry and LJquid lnufib™" corresponds to the descriptive of "Agave Fructans" according to the definition of 
the Official Standard. 

For the determination of carbohydrates, including agave fructans, the method used internally is the 
following, performed according to the standard: 

HPLC, HP 1100 - HP 1200 

As verification, by means of an external laborat ory, the measurement of agave fructans is carried out under 
the following method: 

- AOAC 997.08 

Attached to this document is an example of analysis carried out using both methods, the internal method 
used according to the Official Mexican Standard, and the AOAC method carried out by an accredited 
external laboratory, where the results obtained show a similar value between both (see results and 
chromatogram in "File 1 HPLC Method 411PPi8330 - Results" and results on "File 2 AOAC Method 
4IIPP18330 - Results"). 

The standard establishes that these products by specification must contain a minimum value of 85% of 
agave fructans; the results obtained in the example shown comply with the minimum established in the 
standard (see Table 1 of point 7.1.3 of the standard "NOM-002-SAGARPA-2016"). 

- ~ - -,..- r • ,. - l --i - - ... -- - ,,- -• • -0 - ..,--- -

Periferico Sur No. 7750 
Santa Marfa Tequepexpan 
C.P. 45601, Tlaquepaque, Jal., Mx. 
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Description of Method HPLC. HP 1100 - HP 1200 

This method is based on the separation of different compounds according to their size by using a packed 
column with a stationary phase related to carbohydrates and mannitol, through which passes a liquid 
mobile phase. 

The stationary phase is formed by a porous structure which allows for separation, with the larger 
carbohydrates coming out of the column first. 

Separation is also affected by positive ion charges in the stationary phase, making it possible to separate 
glucose and fructose. 

The components eluting (using a suitable liquid, extract a substance from the solid medium which has 
absorbed it.) from the column pass one by one through the "detector", which generates an electrical signal 
proportional to its concentration, which is transformed by the integrator or data management system into 
a voltage versus t ime graph called a chromatogram. 

The identification of each component recorded as a peak In the chromatogram, is done by Injection of the 
component or components in pure form and with the same characteristics and quantities that are 
suspected to contain the sample, measuring the retention time under these conditions. It can also be 
checked by adding the component to the sample or injecting it again to appreciate the increase in height 
or area of the corresponding peak. 

Quantification by external standardization consists of obtaining the chromatograms of various solutions of 
different concentrations by means of the standards of the compounds to be quantified. Once the 
chromatograms are obtained, the calibration curve is traced through the areas corresponding to the 
compound to be quantified (vertical or ordinate) against the concentrations corresponding to the 
compound to be quantified (horizontal or abscissa). 

See file "NMX-FF-110-SCFl-2008'' and file "NOM-002-SAGARPA-2016'' for further reference on the 
method. 
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PRODUCT: ORGANIC AGAVE POWDER INULIN 100% BLUE WEBBER 

AMOUNT: 400 SACS OF 25 KG 

LOT: 4IIPP18330 

PACK DATE: 26-nov-18 

USE BEFORE: 26-nov-21 

CERT/FICA TE CHEMICAL ANALYSIS 

Analysis Results Specifications Method 

Appearance OK 
White to slightly yellowish 

powder, neutral odor. 
ORGANOLEPTJC 

ANALYSIS 

Moisture 2.75 Max. 5.0 % THERMOBALANCE 

lnull 90.13 90.0_ .0 % METHOD HPLG, HP 1100-
HP 1200 

Fructose 5.81 6.5±3.5% METHOD HPLC, HP 1100 -
HP 1200 

Glucose 0.23 Max. 3.5% METHOD HPLC, HP 1100-
HP 1200 

Saccharose 1.83 Max. 2.0 % METHOD HPLC, HP 1100 -
HP 1200 

Other Carbohydrates 1.68 Max. 3.0 % METHOD HPLC, HP 1100-
HP 1200 

Total Carbohydrates 99.94 Min. 98.0 % 
METHOD HPLC, HP 1100-

HP 1200 

Antonio Plascencia 
Quality Assurance 

Periferico Sur No. 7750 
Santa Maria Tequepexpan 
C.P. 45601, Tlaquepaque, Jal., Mx. 
T~I ~nn~ 44!'.n WWW. .com .mx 



 



  

INDUSTRIALIZADORA INTEGRAL DEL AGAVE S.A.P.I DE C.V 

QUALITY ASSURANCE 

INTERNAL REPORT OF MICROBIOLOGICAL VERIFICATION 

Date: 26/11/2018 

Lot: 4IIPP18330 

Amount: 400 SACS OF 25 KG 

Analysis Results Specifications Units Method 

Total Count 
Coliform 

Yeast 
Mold 

Salmonella 
E.coli 

4 
<1 
<1 
<1 

Neg. 
Ausencia 

Max. 1,000 
< 1 

Max. 10 
Max. 10 

Neg. 
Ausencia 

CFU/g 
CFU/g 

CFU/g 
CFU/g 

in 25 gr. 
in 375 gr. 

AOAC 2002.07 NOM-092-SSA1-1994 .. 

AOAC 2005.03 NOM-113-SSA1-1994* 

AOAC 2002.11 NOM-111-SSA1- 1994* 

AOAC 2002.11 NOM-111-SSA1-1994• 

- NOM-114-SSA 1-1994* 

AOAC RI050501 

.. Mexlcan regulations 

Antonio ~lascencia 
Quality Assurance 

Periferico Sur No. 7750 
Santa Maria Tequepexpan 
C.P. 45601 , Tlaquepaque, Jal., M x. 
T~I ~ n n~ 44~ n WWW. .com.mx 
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Medallion Labs 
www.medallionlabs.com 800-245-5615 info@medlabs.com 

Order Number: 2019-000831 Completerl Date: 31-Jan-2019 

Submitted Date: 24-Jan-2019 

Submitter: Ana Romero 

Company: lndust. Integral del Agave SA 

Company Address: Periferico Sur #7750 

Santa Maria Tequepexpan c.p. 

Tlaquepaque Jalisco, 45601 

Results Email: ana.romero@iidea.com.mx 

Invoke Email: laboratorysupport@iideacom.mx;ana.romero@iidea.eo 

Purchase OrcJcr; Romero24 

Final Report 

Medallion Labs maintains A2LA accreditation to ISO/IEC 17025 for the specific tests listed in cenificates # 2769.01 and 2769.02. 
Medallion Labs' services, including this repon, are provided subject to all provisions of Medallion's Standard Terms and Conditions, a copy of which 
appears at www.medallionlabs.com. Unless otherwise noted above, samples were received in acceptable condition and analyzed as received. 

Date Issued: January 31, 2019 Medallion Labs 9000 Plymouth Ave. N., Minneapolis, MN 55427 Report#: 11608 Page I of3 



Medallion Labs 
www.medallionlabs.com 800-245-5615 info@medlabs.com 

Final Report 
Order # Sample ID: 2019-000831-01 Compan): Indust. Integral de! Agave SA 

Customer Sample ID: 4IIPP18330 Industrializadora Integral del Agave SAPI 

Sample IJescriptioo: Agave Organic lnulin 

Analytical Testing 

Method: Component: Result: lest Oate: 
2 Fructans Intact Chain Length 18 3 l-Jan-2019 

Fructans 90.5% 31-Jan-2019 

ResulbAppro-.ed B)·~ Randy Vados 

(Authorized Reviewer) 

Medallion Labs maintains A2LA accreditation to ISO/IEC 17025 for the specific tests listed in cenificates # 2769.01 and 2769.02. 
Medallion Labs' services, incloding this repon, are provided subject to all provisions of Medallion's Standard Terms and Conditions, a copy of which 
appears at www.medallionlabs.com. Unless otherwise noted above, samples were received in acceptable condition and analyzed as received. 

2 This test is nol considered in-scope of our current A2LA accreditation. For a listing of in-scope tests, please visit www.medallionlabs.com. 

Date Issued: January 31, 2019 Medallion Labs 9000 Plymouth Ave. N., Minneapolis, MN 55427 Report #: 11608 Page2of3 



Medallion Labs 
www.medallionlabs.com 800-245-5615 info@medlabs.com 

Final Report 
Anulytic.111 Mcthotf Rcfcn:nccs: 

Method Nume Method Reference 

Fructans AOAC 997.08* 

• This method bas been modified. 

Medallion Labs maintains A2LA accreditation to ISO/IEC 17025 for the specific tests listed in certificates# 2769.0l and 2769.02. 
Medallion Labs' services, including this report, are provided subject lo all provisions of Medallion's Standard Terms and Conditions, a copy ofwbicb 
appears at www.medallionlabs.com. Unless otherwise noted above, samples were received in acceptable condition and analyzed as received. 

2 This test is nol considered in-scope of our current A2LA accredilalion. For a listing of in-scope tests, please visit www.medallionlabs.com. 

Date Issued: January 31. 2019 Medallion Labs 9000 Plymouth Ave. N., Minneapolis, MN 55427 Report #: 11608 Page3 of3 
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The Udea Company 
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Tlaquepaque, Jalisco, Mexico. October 22nd, 2019 

Confirmation of scope of notifi0d substance 

lndustrializadora Integral del Agave S.A.P.I. de C.V. confirm that the subject of the notice 
is only the powder form of the notified substance. 

The information on "Table 3. Properties and Specifications for Dry and Liquid lnufib™'' was 
updated to the powder form of this substance. 

Sincerely, 

The ndea Compan~ 

QUAL\TY 
ASSURANCE 

• -- - •• .., 1'" - - - - - -

ln~u~trializa~?ra Integral del f.gave .S.A.p.1.,9e,cy, 
R.F.C:·IIA ~69717 Q_R6 

.. , -_iidea .~ :?r 7- .. 

Periferico Sur No. 7750 
Santa Maria Tequepexpan 
C.P. 45601, 1laquepaque, Jal., Mx. 
Tel. 3003 4450 I 



Table 3. Properties and Specifications for Dry and Liquid Inufib™ 

1>rooerties/Soecifications Do Product Method 
Plrvsical Chemical Prooerties 

Moisture: 0.5-4.0% Thermo balance 
Concentration NA NA 
pH: 4.0- 6.0 (1 %) NMX-F-317-NORMEX-20 l 3 

Color: White powder Organoleptic analysis 
Storage stability: Stable, hygroscopic NA 
Taste: Sli!!htly sweet Organoleptic analvsis 
Aroma: Neutral Organoleptic analvsis 

Product 8necifications 
Ash content: Max. 5.0% NMX-F-607-NORMEX-2013 

Dry matter 98.0-100 % total carbohydrates Method HPLC 1100-1200 
Composition: > 88.0¾ agave fructans Method HPLC 1100-1200 

< 10.0% fructose Method HPLC 1100-1200 
< 3.5% glucose MethodHPLC 1100-1200 
< 2.0% disaccharides Method HPLC 1100-1200 

Microbiolo,ical Contaminants 
Mesofilic Max. 2 500 CFU NOM-210-SSAl-201 
Coliform Max. 10 CFU NOM-210-SSAl-2014 
Yeast and molds Max. 100 CFU NOM- l l l-SSAl-1994 

Shelf Life 
Shelf life from date of 3 years' NA 
manufacture 

NA = not applicable 
a The method is based on the NMX-FF-l 10-SCFI-2008; Accessed February 29, 2016 
at htm://dof.imb.mx/nota detalle.nhn?codi1m=5089984&fecha= l 2/05/2009 

1 As stated in Section 6.1.5, HACCP Plan - lnulin. See also "Data Sheet- Powder Inulin Premium"; ''Shelf Life Inulin"; 
and "Shelf Life External Analysis," attached. 



From: Lampe, Bradley 
To: Koianos, Renata 
Subject: RE: REGARDING: GRN 854 
Date: Tuesday, November 12, 2019 12:29:41 PM 
Attachments: HPLC Method Validation pdf 

Name ot Mexican Standard /Mesophil!c count\,pdf 
Table 3. properties 1uodat¢d).docx 

Dear Dr. Kolanos, 

In response to your questions below: 

1. In the attachment titled "HPLC Method Validation" the manufacturer has provided a written 

confirmation that the method used to analyze for agave fructans was validated in their own 

facilities. The manufacturer did not provide any method validation data but hopefully the 

written confirmation will suffice to resolve the issue. 

2. Please refer to the attachment titled "Table 3. Propert ies (Updated)" 

a. The reference to the liquid lnufib™ in the table header has been removed. 

b. The method name for the mesophilic count has been updated to reflect information 

submitted by the manufacturer in the attachment titled "Name of Mexican Standard 

(Mesophilic Count)". 

c. The footnote "a" has been removed from the table. 

If you have any immediate questions regarding this information, please let me know. 

Kind regards, 

Bradley J. Lampe, MPH 

Senior Research Toxicologist I Toxicology Services Department I NSF International I www.nsf.org 

Direct: 734.913.57591 blampe@nsf.org 
Corporate Worldwide HQ; 789 N. Dixboro Road Ann Arbor Ml 48105 USA I BOO.NSF.MARI< (800.673.6275) 

Live safer.• • 
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The Udea Company 
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Tlaquepaque, Jalisco, Mexico. November 09th, 2019 

HPLC Method - Validation 

lndustriallzadora Integral del Agave S.A.P.I. de C.V. confirms that the HPLC method used to 
analyze agave fructans has been validated in our facilit ies by means of tests of the evaluation of 
total confirmation parameters of the method for the determination of sugars (fructose, glucose, 
sucrose) and agave fructans (inulin): the parameters used for the evaluation were the following: 

• Linear and working range. 
• Detection limit. 
• Quantification limit. 
• Recovery. 
• Bias. 
• Repeatability. 
• Reproducibility. 
• Uncertainty. 

The acceptance criteria for the evaluation were taken from the "Commission for Analytical Control 
and Extension of Coverage CCA YAC-P-058'~ each sample is measured in triplicate according to 
NMX-FF-110-SCR-2008. 

By reviewing the results obtained in the confirmation of the direct method by means of 
chromatography for the determination of lnulin in process samples, agave syrup and inulin we 
can conclude that the method is suitable for the needs of the company since it meets the 
evaluated parameters (the real concentration is linearly proportional to the concentration read, it 
is repeatable, reproducible, and sensitive since the results fall within the acceptance criteria 
established by the Commission of Analytical Control and Extension of Coverage, for the validation 
and confirmation of spectrophotometric methods. 

If you need more information, please do not hesitate to contact us. 

Sincerely, 

I Periferico Sur No. 7750 ~ lndu~tri~iizadora Integral dei }\ga~~.S.A;P.l.~~eic\h
, . . . . - .R:F•C: IIA 9?9717 Q_R6 

:_·_:_' ',iid~_o :_: _;_., ~ .. 
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Tlaquepaque, Jalisco, Mexico. November 09th, 2019 

Mexican Standard · M0sophilie, Count 

lndustrializadora Integral del Agave S.A.P.I. de C.V. confirm that the methods used in our 
facilities for mesophilic count are the following: 

- AOAC 2002.07 Detection and Quantification of Total Aerobic M icroorganisms. 
- NOM-092-SSA1-1994 Method for counting aerobic bacteria in p laque (Offical 

Mexican Standard). 

Both standards are performed in our facilities as part of the analysis that we made to our 
products. 

If you need more information please do not hesitate to contact us. 

Sincerely, 

The ndeo Compon~ 

QUAL\TY 
ASSURANCE 
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Table 3. Properties and pecifications for Dry lnufib™ 

Profferties/Specificatioos Dr.rProdud Method 
Phvsical Chemical Prooerties 

Moisture: 0.S-4.0% Thennobalance 
Concentration NA NA 
pH: 4.0 - 6.0(1%) NMX-F-317-NORMEX-2013 

Color: White powder Organoleptic analysis 
Storll!!e stability: Stable hygroscopic NA 
Taste: Sliclltly sweet Organoleptic analysis 
Aroma: Neutral Organoleptic analysis 

Product Specifications 
Ash content: Max. 5.0% Nl\1X-F-607-NORMEX-2013 

Orv matter 98.0-100 % total carbohydrates Method HPLC 1100-1200 
Coll)J)osition: > 88.0% agave frucuuis Method HPLC 1100-1'200 

< 10.0% fructose Method HPLC 1100-1200 
.$ 3.5% glucose Method HPLC 1100-1200 
< 2.0% disaccharides Method HPLC 1100-1200 

Microbio/ordcaf C(mtaminants 
Mesofilic Max. 2,500 CFU AOAC 2002.07 

NOM-092-SSA 1-1994 
Coliform Max. 10 CPU NOM-210-SSA l -2014 
Yeast and molds Max. LOO CFU NOM-1 I 1-SSAl-1994 

She(fLife 
Shelflife from .date of 
manufacture 

3 years 1 NA 

NA = not aoolicable 

1 As stated in Section 6. 1.5, HACCP Plan- Inulin. See also "Data Sheet- Powder lnulin Premium' ; ' 'Sbe]fUfe Inulin"· 
and "Shelf Life External Analysis," attached. 
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